Western Michigan University

ScholarWorks at WMU
Dissertations

Graduate College

8-1979

The Revision and Validation of an Instrument Designed to Assess
Spatial Conceptual Abilities in Visually Impaired Children
Everett W. Hill
Western Michigan University

Follow this and additional works at: https://scholarworks.wmich.edu/dissertations
Part of the Special Education and Teaching Commons

Recommended Citation
Hill, Everett W., "The Revision and Validation of an Instrument Designed to Assess Spatial Conceptual
Abilities in Visually Impaired Children" (1979). Dissertations. 2669.
https://scholarworks.wmich.edu/dissertations/2669

This Dissertation-Open Access is brought to you for free
and open access by the Graduate College at
ScholarWorks at WMU. It has been accepted for inclusion
in Dissertations by an authorized administrator of
ScholarWorks at WMU. For more information, please
contact wmu-scholarworks@wmich.edu.

THE REVISION AND VALIDATION OF AN INSTRUMENT DESIGNED TO
ASSESS SPATIAL CONCEPTUAL ABILITIES IN VISUALLY IMPAIRED CHILDREN

by
Everett W. Hill

A Dissertation
Submitted to the
Faculty of The Graduate College
in partial fulfillment
of the
Degree of Doctor of Education

Western Michigan University
Kalamazoo, Michigan
August 1979

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

ACKNOWLEDGEMENTS

There were many people who cared, supported and assisted me through
out this endeavor.

I am indebted to my parents, Everett and Bernice Hill,

who are extraordinary people and who have taught me so much.

My chil

dren, Marc, David and Alicia, helped me regain my sanity throughout this
experience.

The support of my relatives and friends, namely Gary,

Elaine, Maurice, Mary, Roger, Nancy, Phil, Bea, Dave K., Dave M., Greg,
Bob and Judy was greatly appreviated.

Also, the support of the facul

ties in the Departments of Special Education and Blind Rehabilitation,
headed by Joe Eisenbach and Don Blasch, respectively, was most helpful.
I was so fortunate to have such an excellent committee who not only
gave freely of their time and knowledge but also "pulled" for me through
out this endeavor.

Thank you, Lonnie, Bob, Dona and Shirley.

I would like to thank the Graduate College of Western Michigan Un
iversity and the American Foundation for the Blind who provided monetary
support for my dissertation.

Finally, my sincere appreciation to my

colleagues (many of who are former students) who so generously gave their
time by testing their Visually Impaired students for me.

Everett W. Hill

ii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

DEDICATION

To my wife, Mary - words cannot accurately describe how much I
appreciated your love, support, knowledge, and caring throughout, this
endeavor.

Meeting you was the best thing that happened to me in grad

school and you are the best thing in my life.

iii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

INFO RM A TIO N TO USERS

This was produced from a copy of a document sent to us for microfilming. While the
most advanced technological means to photograph and reproduce this document
have been used, the quality is heavily dependent upon the quality of the material
submitted.
The following explanation of techniques is provided to help you understand
markings or notations which may appear on this reproduction.
1. The sign or “target” for pages apparently lacking from the document
photographed is “Missing Page(s)” . I f it was possible to obtain the missing
page(s) or section, they are spliced into the film along with adjacent pages.
This may have necessitated cutting through an image and duplicating
adjacent pages to assure you of complete continuity.
2. When an image on the film is obliterated with a round black mark it is an
indication that the film inspector noticed either blurred copy because of
movement during exposure, or duplicate copy. Unless we meant to delete
copyrighted materials that should not have been filmed, you will find a
good image of the page in the adjacent frame.
3. When a map, drawing or chart, etc., is part of the material being photo
graphed the photographer has followed a definite method in “sectioning”
the material. It is customary to begin filming at the upper left hand corner
of a large sheet and to continue from left to right in equal sections with
small overlaps. I f necessary, sectioning is continued again—beginning
below the first row and continuing on until complete.
4. For any illustrations that cannot be reproduced satisfactorily by
xerography, photographic prints can be purchased at additional cost and
tipped into your xerographic copy. Requests can be made to our
Dissertations Customer Services Department.
5. Some pages in any document may have indistinct print. In all cases we
have filmed the best available copy.

University
Microfilms
International
300 N. ZEEB ROAD, ANN ARBOR, Ml 48106
18 BEDFORD ROW, LONDON WC1R 4EJ, ENGLAND

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

7926639
H I L L i E V E R E T T W I L L I A M , JR.
THE R E V I S I O N A N D V A L I D A T I O N OF AN I N S T R U M E N T
D E S I G N E D TO A S S E S S S P A T I A L C O N C E P T U A L
A B I L I T I E S IN V I S U A L L Y I M P A I R E D C H I L D R E N ,
W E S T E R N M I C H I G A N U N I V E R S I T Y , E D . D . , 1 979

C OP R , 1 9 7 9 H IL L, E V E R E T T W I L L I A M , JR.

University

Microfilms

International

300 n.eeeb road,ann arbor,mi woo

@

1979

EV ER ETT W IL L IA M

H IL L ,

JR .

ALL RIGHTS RESERVED

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

PLEASE NOTE:
In all cases this material has been filmed in the best possible
way from the available copy. Problems encountered with this
document have been identified here with a check ma rk
.
1.

Glossy photographs

2.

Colored illustrations

3.

Photographs with dark background _
___

4.

Illustrations are poor copy

5.

Print shows through as there is text on both sides of page _ _ _ _ _ _ _

6.

Indistinct, broken or small print on several pages

7.

Tightly bound copy with print lost in spine _ _ _ _ _ _

^

throughout

8.

Computer printout pages with indistinct print _________

9.

Page(s)
^
lacking when material received, and not available
from school or a u t h o r
__

10.

Page(s) _ _ _ _ _ _ _ seem to be missing in numbering only as text
follows _ _ _ _ _ _

11.

Poor carbon copy _ _ _ _ _ _

12. Not original copy, several pages with blurred type
13. Appendix pages are poor copy _________
14. Original copy with

light type _ _

15. Curling and wrinkled pages _ _ _ _ _ _ _ _
16. O t h e r

____________________________

University
Microfilms
international
300 N. 2EEB RO.. ANN ARBOR. Ml 48106*3131 761-4700

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

TABLE OF CONTENTS

CHAPTER
I

PAGE
INTRODUCTION...........................................
Purpose
Rationale

....

......................

Theoretical and OperationalDefinitions
II

1

...........................................

1

. . . . .

2

...........

4

REVIEW OF THE LITERATURE .............................
The Development of Concepts

inChildren

7

..........

7

Concept Development in Visually Impaired
C h i l d r e n .........................................

10

Problems in Assessing Spatial Concepts in
Visually Impaired Children.. .....................

14

Instruments Which Assess Various Spatial
Conceptual Abilities of Visually Impaired
Chil d r e n .........................................

19

Instruments Which Assess Various Spatial
ConceptualAbilities of Sighted Children ..........

24

Current Status in the Assessment of Spatial
Concepts in Visually ImpairedChildren ...........

28

Summary of Literature Review ......................

31

Current Study

.......................................

32

III

M E T H O D ...............................................

IV

R E S U L T S .............................................

54

Results of First Pilot T e s t ......................

54

34

M e t h o d ...............................................

34

Validation Results ...................................

55

Results of the Second Pilot T e s t .....................

56

iv

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

TABLE OF CONTENTS
(Continued)

CHAPTER

PAGE
Results of National Field T e s t ......................
S u m m a r y .........................................

V

SUMMARY AND DISCUSSION.............................
Assumptions andLimitations

.....................

C o n c l u s i o n s .....................................

VI

58
91
92
93

9^

Implications andRecommendations .................

95

REFERENCE N O T E S ...................................

98

VII

REFERENCES.........................................

99

VIII

APPENDICES .........................................

104

Appendix A ..........................

105

Appendix B .......................................

109

Appendix C .......................................

119

Appendix D .......................................

128

Appendix E .......................................

130

Appendix F .......................................

146

v

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

TABLE OF TABLES

TABLE

PAGE

1.

Age ranges of published spatial concepts in
struments for VI chil d r e n .............................

2.

Positional concepts of Hill's original in
strument ...........................................

35

3.

Positional concepts of revised instrument .............

38

4.

Demographic data of

5.

Placement data by states

sample ( N = 4 2 ) .................
of sample ( N = 2 7 3 ) ..........

29

43
46

.

Frequency and

percentage of etiologies (N=273)

....

48

7.

Frequency and

percentage of grade level (N=273) . . . .

50

6

.

Frequency and percentage of the number of years
in school ( N=273) ...................................

50

9.

Percentage of item-construct agreement among
j u d g e s .............................................

55

10.

Means and standard deviations of tast-retest
(N=42).. .............................................

56

11.

Percentiles in age on Part I of Hill's test
(N=273) .............................................

60

12.

Percentiles in age on Part II of Hill's test
(N=273).............................................

62

13.

Percentiles in age on Part III of Hill's test
( N=273).............................................

64

14.

Percentiles in age on Part IV of Hill's test
(N=273)............................ ................

gb

15.

Percentiles in age on total of Hill’s test
(N=273).............................................

68

16.

Percent passing each item of Hill's test by
age group ( N=273) ...................................

71

8

vi

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

TABLE OF TABLES
(Continued)

TABLES

PAGE

17.

Percent passing each item on Hill's test byreading mode ( N=273)..................................

76

18.

Item difficulty, discrimination index, and
proportion of correct answers on Hill's
test (N=273)..........................................

81

19.

Mean and standard deviation scores on Hill's
test by placement( N = 2 7 3 ) .............................

87

20.

Mean and standard deviation scores on Hill's
test of subjects with and without additional
handicaps (N=273)
................................

21.

Internal consistency coefficients on Hill's
test ( N = 273) ..............................

89

vii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

9

INTRODUCTION

Piaget and Inhelder (1948) stated that cognitive development occurs
as the individual interacts with the environment.

This sensory-motor

interaction allows the individual to develop concepts of space in which
visual activity plays an important role.

Due to the absence of vision

in the formative years, congenitally blind children are often restricted
in the range and variety of experiences necessary to form concepts
(Lowenfeld, 1955) .
According to Caton (1977), minimal information related to the sta
tus of concept development in visually impaired (VI) children is avail
able at the present time.

Caton stated that a major reason for this

void is that few assessment instruments are available to ascertain the
spatial conceptual level of blind children.
Baird and Goldie (1979) suggested the use of the following three
published instruments in assessing the level of spatial conceptual de
velopment with VI children:
(Cratty & Sams,

1968);

(a) "The Body Image of Blind Children"

(b) "The Kephart Scale" (Kephart, Kephart &

Schwartz, 1974); and (c) an instrument designed by this researcher en
titled "Concepts Involved in Body Position and Space" (Hill, 1971).
These instruments,

however, lack normative data as well as documented

validity and reliability.

Purpose

This investigation involved the following major purposes:

(1) the

1
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revision, validation, and establishment of reliability of Hill's test
for "Concepts Involved in Body Position and Space" (Hill, 1971) and (2)
the establishment of normative data on the revised edition of Hill's
instrument.

The following specific objectives were included in this

investigation:
(1) To revise Hill's test for "Concepts Involved in Body

Position

and Space".
(2)

To establish content validity on the revised instrument.

(3)

To establish reliability on the revised instrument.

(4)

To establish norms on the revised instrument.

Rationale

Presently, there is a critical need for the development of reli
able and valid instruments which assess the spatial conceptual abilities
of VI children (Caton, 1977).

Inspection of the literature has revealed

a complete void of available norm-referenced tests which are reliable,
valid, and pertain to the assessment of spatial conceptual abilities of
VI children.
Hill's test for "Concepts Involved in Body Position and Space"
was published in 1971.

It was intended as an initial screening instru

ment to be utilized by Orientation and Mobility specialists and class
room teachers to identify certain spatial conceptual strengths and
weaknesses of VI children.

Webster (1976), Baird and Goldie (1979),

Scandary (1977), and Wardell (1974) have suggested that practitioners
utilize Hill's test as a part of a total evaluation in assessing spatial
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conceptual abilities of VI children.

However, as with the few other

available published instruments designed to assess various spatial con
ceptual abilities of VI children, Hill's test lacks validity and reli
ability evidence and has no normative data.

Since Hill's test appears

to be widely used in the field of the VI, it would seem to have greater
utility if it were demonstrated valid, and reliable, and contained
normative data.
A second major purpose of this investigation was to establish norms
on Hill's revised test.

One of the conclusions of the Task Force on

Information Necessary for the Placement of Special Education Students
was that "there are few assessment instruments and techniques that have
been developed specifically for or standardized upon a specific handi
capping population" (Scandary, 1977, p. 197).

Beside the need to de

velop norm-referenced instruments for handicapped populations, a normreferenced test with VI children can impact on future research in the
following areas:

(a) comparative studies with sighted children,

(b)

comparative studies with other exceptionality groups, and (c) studies
involving concurrent and predictive validity.
Finally, current federal (PL 94-142) and Michigan State Law (PA 198)
mandate a free and appropriate public education regardless of handi
capping conditions.

The Special Education Division of the Michigan

Department of Education designated 10 Task Forces to identify the key
assessment instruments used in the identification and placement of hand
icapped children in the State of Michigan.

Hill's test for "Concepts

Involved in Body Position and Space" was one of the key assessment
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instruments identified by the Task Force on the Visually Impaired.

The

product of these Task Force assignments was a document published and
distributed by the Michigan Department of Education (Scandary, 1977).
The major purpose of this document was the identification of key assess
ment instruments which would comply with the demand of the new federal
legislation for the handicapped (PL 94-142).

A more detailed rationale

for this investigation is presented in the review of literature section
which follows in the second chapter.

Theoretical and Operational Definitions

Several terms are utilized to describe individuals with visual
problems.
A legally blind person is said to be one who has visual
acuity of 2 0 / 2 0 0 or less in the better eye even with
correction, or whose field of vision is narrowed so that
the widest diameter of his visual field subtends an angu
lar distance no greater than 20 degrees (Hallalian & Kauffman,
1978, p. 336).
Since the population involved in this study is legally blind, the terms
visually handicapped, visually impaired and legally blind are used
interchangeably.

The aforementioned terms are utilized to generically

describe the population of this investigation; however, the following
delineations are necessary when describing educational definitions:
Blind —

those individuals whose vision is so seriously impaired

they must be taught to read by braille.
Congenitally blind —

legally blind before the age of 5.

Adventitiously blind —
Partially-sighted —

legally blind after the age of 5.

an individual who is not legally blind, but
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5
has visual acuity of 20/70 or less in the better eye even with correc
tion.
Low vision —

those individuals who can read books with large

print or regular print with or without magnification.
This study is concerned with the assessment of spatial conceptual
abilities of VI children.

Spatial concepts are defined as concepts which

pertain to space and are classified into the following three categories:
(1)

Positional Concepts —

concepts which denote position in space,

such as, front, back, left, right, up, down, etc.
(2)

Shape Concepts —

concepts which involve basicpatterns or

geometric shapes, such as, round, circle, rectangle, etc.
(3)

Measurement Concepts —

concepts which involve specific units

of measurement, such as, inch, foot, year, etc., and concepts which per
tain to relative measurement such as, long, tall, short, wide, etc.
Hill's original instrument as well as the revised instrument deal with
the category of positional concepts.
Other definitions relevant to this study are as follows:
Orientation —

the process of utilizing the remaining senses in

establishing one's position and relationship to all other significant
objects in one's environment (Hill & Ponder, 1976).
Mobility —

the ability to move within one's environment (Hill

&

Ponder, 1976).
Orientation and Mobility Specialist —

one who teaches orientation

and mobility skills to VI persons.
Hill's test for "Concepts Involved in Body Position and Space" —
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the original instrument (Hill, 1971).
"The Hill Performance Test for Selected Positional Concepts" —
the revised instrument.
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REVIEW OF THE LITERATURE

The intent of this review of the literature is sixfold:
1.

To provide an overview Of how children develop concepts.

2.

To describe the process of concept development in VI children

in order to compare these processes with those of sighted children.
3.

To delineate the problems involved in assessing spatial con

cepts in VI children.
4.

To describe and analyze published instruments which assess

various spatial conceptual abilities of VI children.
5.

To describe and analyze published instruments which assess

various spatial conceptual abilities of sighted children.
6

.

To provide an overview of the current status of the assessment

of the spatial conceptual abilities of VI children.
This information is intended to provide a detailed rationale and theo
retical perspective for the present study.

The Development of Concepts in Children

The term "concept" is commonly used and has assumed a variety of
meanings.

Basically, a concept is a mental representation, image or

idea about what something should be (Hill & Blasch, in press).

Woodruff

(1962) suggested that concepts may be classified according to events,
processes and behaviors; people; sensory substances; dimensions, spatial,
and quantitative relationships; and personal feelings.
A concept is formed by classifying or grouping objects or events
7
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with similar properties from a group of objects or events.

For example,

an individual may have a concept of a ball even though all balls are not
alike.

If, for example, an individual experiences a baseball,

football,

and a beach ball, there is little difficulty detecting distinct differ
ences between these three types of balls.

All balls, however, have cer

tain characteristics in common and these features serve as a basis for
a conceptual grouping.
Most concepts are associated with a general descriptive name or
label.

Concepts may range from very concrete or real objects, such as

a ball, to abstract or intangible ideas such as love, beauty, etc.
Zweibelson and Borg (1967) proposed the following three progressive
levels of attainment in developing concepts:
1.

Concrete level —

the ability of one to identify a specific

characteristic(s) of an object.
2.

Functional level —

what the object does or what one does with

the object.
3.

Abstract level —

the ability of one to summarize major char

acteristics of an object.
To illustrate the conceptual attainment levels postulated by
Zweibelson and Borg, one could consider the concept of a "street".

At

the concrete level, the child is able to recognize specific components
of a street such as the curb, gutter, texture, etc.

At the functional

level, he/she may know that cars drive on streets or that one may walk
along a street.

Finally, at the abstract level, he/she realizes that

some streets are wider than others, have no curbs, may have median strips
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etc.

In other words, at the abstract level, the child is able to gen

eralize.
Hill and Blasch (in press) describe abstraction and generalization
as two distinct processes in forming concepts.

Abstraction involves

the ability to perceive and discriminate similarities from a variety of
objects and attach a word or label to the idea of discriminated similar
ities.

Generalization involves applying the similarities or abstracted

properties to a new experience relating to the. concept involved.

Thus,

the process of concept formation involves abstracting information via
the senses, discriminating similarities and differences, categorizing
the information, labeling the concept, and applying it to new experiences.
The fundamental process in concept development is perception.

Ac

cording to Forgus (1966) perception is the process of gathering infor
mation from the environment through the senses.

Piaget (1969) views

perception as an integrative process in which an organism adds knowledge
gained from prior experiences to its new perceptions.

Gibson (1967)

described perception as a dynamic process by which we obtain first hand
information about the immediate environment through the use and inte
gration of the functional sensory receptors.

The ability to abstract

information from the environment has several aspects such as the organ
ism's awareness of events presently occurring in the immediate environ
ment.

In addition, there is a responsive aspect, i.e., a discriminative,

selective response to the immediate environment.

Perception is selective

by nature; however, selectivity at birth varies with individuals.

With

infants, selectivity begins rather grossly and becomes progressively
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refined with development, experience, and learning.
Stimulation from the environment is so vast and different that it
offers more information than the individual is able to process.

There

would be no correlation with ongoing events or with qualitative or quan
titative differences in stimuli without a discriminative process.

Stated

another way, sensory information would be meaningless without the ability
to determine similarities or differences in stimuli.

Therefore, while

perception may be interpreted as an end result, it appears more produc
tive to consider perception as a dynamic process in the sense of explor
ing and searching (Hill & Blasch, in press).
Viewing perception as a way of information extraction in man's
adaptive behavior provides a more complete understanding of the nature
of reception, acquisition, assimilation, and utilization of concepts.
From this point of view, perception becomes the core process in the ac
quisition of concepts.
The effectiveness of an individual's ability to form concepts is
dependent in part upon the richness and variety of perceptions available
to the individual.

To better understand and effectively foster concep

tual development, it is necessary to consider the limiting factors upon
the perceptions and development of concepts of an individual.

This is

particularly important in considering the problems of concept develop
ment for persons who are visually impaired.

Concept Development in Visually Impaired Children

Piaget (1960) postulated a hierarchial sequence of stages, and
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concepts within stages, through which children progress in the process
of cognitive development.

Piaget identified these stages as sensori

motor, preoperational, concrete operations, and formal operations.

It

appears that VI children go through the same stages of cognitive develop
ment, but at a much slower rate.

Studies by Simpkins and Stephens (1974)

have shown that blind children demonstrated a developmental lag of as
much as 4 to

8

years in the developmental stages as outline by Piaget.

Other studies based upon the developmental levels of Piaget have sup
ported the findings of Simpkins and Stephens (Friedman & Pasnak, 1973;
Gottesman, 1973; Higgins, 1973; Tobin, 1972).
It has been estimated that 85% of one's concepts and percepts are
acquired through the sense of vision (Lowenfeld, 1955).

One of the rea

sons VI children experience a developmental lag in acquiring concepts
can be explained through the examination of the characteristics and qual
ities of the visual sense.
of sensory information.

Vision allows quick and efficient processing

Vision enables an individual to gather direct

sensory input at a distance from an object and also allows the establish
ment of a total image of an object.

Finally, vision enables an indi

vidual to see colors and detail that are impossible to detect through
the other senses.
According to Garry and Ascarelli (1960) vision plays an important
role in motivating infants to explore their environment.

The sighted

infant even while lying in the crib is bombarded with visual stimuli,
e.g., mobiles, colors, pictures on the walls, and objects in the room.
According to Hart (1974) the normal infant is able to follow horizontal
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movements of light or bright objects to his/her midline at one month.
At two months he/she is able to fixate, converge, focus and follow ver
tical movement.

Scott (1969) discussed the emergence of differences in

the development of the normal and VI child as the sighted child becomes
aware of and attracted to his/her environment and begins to have direct
sensory experience with it.

Scott further explained that the part of

the environment which is available to the VI child does not have the
same stimulus and motivational value that it has for the sighted child.
Therefore, the amount of the environment which is available to the VI
child is limited and less motivating.
According to Piaget (1960) and Gesell (1940) sighted infants begin
to reach for objects and develop eye-hand coordination around
months.

4

to

6

Warren (1977) stated that the development of VI and sighted in

fants appears quite similar in the early months, but divergence may be
seen at the time at which the sighted infant begins to reach for exter
nal objects.

Fraiberg, Smith, and Adelson (1966) in their longtitudinal

study involving blind infants found that the blind infants did not begin
to develop the corresponding ear-hand coordination skills until the last
quarter of the first year.

Their study concluded that sound could not

substitute for sight during the first year of life.
Motor activity which leads to exploratory behavior and eventual
interaction with the environment is an essential component for the de
velopment of concepts.

Fraiberg et al. found blind infants to be delay

ed in motor behavior and interaction with the environment as compared
to their sighted counterparts.

In fact, Fraiberg et al. reported that
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the earliest "walker" among the blind infants was 17 months.

Garry and

Ascarelli (1960) stated that there is usually a delay in creeping and
crawling behavior of blind babies because of the lack of a visual stim
ulus to elevate the head.

Furthermore, blind babies prefer the prone

position because of the additional security and stability it affords
them.
Combs (1952) discussed several variables that affect perception and
concept development.

Combs stated that the richness of perception that

an individual experiences is in part a function of how much time the
person has to experience the event.

The amount of time it takes for an

individual to make a differentiation is not a constant and varies from
individual to individual.

Some of the limiting factors of perceptual

modalities may, however, interact with time also.

Blind children fre

quently have difficulty in developing certain environmental concepts
because the remaining senses are not as efficient as vision.

For ex

ample, with large objects such as an automobile, the haptic system is
not as efficient as the visual system.
child longer to develop the concept.

Therefore, it will take the VI
Previous experience and exposure

to various objects also influence the time it takes to make differentia
tions.
According to Piaget (1960) children develop a functional under
standing of imitation during the sensori-motor period (birth to

2

years).

Toward the end of this period, children are able to imitate various
activities they see others doing.

For the blind child, the lack of

visual imitation affects the development of his/her self-concept, con
cept of objects, and acquisition of motor skills.

Blind children have
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no reason to stand erect in response to models to imitate or to reach
for objects (Garry & Ascarelli, 1960).
Bruner (1964) stated that the growing human being has three means
of acting upon his/her environment:
imagery and through language.

through direct action, through

According to Bruner, an individual first

acts upon objects or manipulates them, before developing a mental image
of them, and then he/she associates names with the objects.

Many con

genitally blind children, however, appear to reverse Bruner's conceptions.
Harley (1963) stated that "verbalisms" (using words without concrete
experiences) utilized by many congenitally blind individuals are caused
by inaccurate and/or vague concepts resulting from insufficient sensory
experience.

Similarly, Cutsforth (1951) has written about the "verbal

unrealities" of congenitally blind persons.

Frequently, VI children tend

to lack the necessary concrete experiences prerequisite to developing
meaningful and diverse concepts beyond only the verbal level.
Finally, there are many other variables that may affect the develop
ment of concepts in VI children.

Such factors as additional handicaps,

family environment, self-concept, motivation, and the individual's goals
and values will certainly have a bearing on conceptual attainment.

Problems in Assessing Spatial Concepts in
Visually Impaired Children

According to Hapeman (1967) congenitally blind children tend to
lack the necessary concrete knowledge of their environments and the
basic concepts of distance, direction, and environmental changes.

Cratty

(1978) stated that since the VI child lacks efficient spatial receptors
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he/she must substitute hearing, touch, action, and thought to acquire
critical spatial concepts and percepts.
There have been several studies which support deficiencies in
spatial concept development in VI children.

Garry and Ascarelli (1960)

found through the administration of a spatial relation performance test
to a group of 70 totally blind children between the ages of 5 and 15,
that 50% of this group had difficulties in understanding and applying
the spatial concepts.
Hartlage (1968), in a study dealing with deficit in space concepts
associated with visual deprivation, found a significant difference be
tween congenitally blind and sighted subjects' performance on spatial
questions, but not on non-spatial questions.

A total of 100 children

(50 blind and 50 sighted) from grades 2, 3, 5, 7 and 12 participated
in the study.

The blind subjects' performance on the spatial half of

the test was significantly lower than their performance on the nonspatial half.
Vision is an important perceptual system in developing awareness
of objects and one's own body, including its parts, relationships, move
ments, and functions.

Vision is also an efficient system for developing

the concept of how other people look as well as forming object-to-object
relationships.

The VI child must develop these concepts primarily

through the haptic sense.

As was mentioned earlier, through vision one

is able to view the totality of objects and develop relationship quick
ly.

The haptic system is not as efficient, particularly when examining

parts or objects of any size.

Garry and Ascarelli (1960) found that
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VI children appear unaware or at least unconcerned with upright, top,
bottom, left, right, and back of objects, that is, with position, either
relative or absolute.
Temporal and spatial relationships are particularly difficult for
a VI child to master, especially if distance is involved.

Garry and

Ascarelli (1960) found that the VI children in their study derived that
"here" is synonymous with "now", not place.

In other words, they found

VI children frequently form temporal rather than spatial relationships.
There appeared to be no reciprocal face-to-face relationship with an
environment which always faces one, rather, there appeared to be a tem
poral sequence which was only as extensive as the span of auditory and
kinesthetic attention.
Vision is used to experience, stabilize, control, and monitor an
ever-changing environment.

Visually impaired children must rely on

using their remaining senses which makes the task of developing as well
as assessing spatial concepts more difficult and time consuming.
Lord (1969), based on a study dealing with performance measurements,
suggested that study should be directed to the many aspects of concept
formation of the blind child relative to objects and space.

Furthermore,

Lord recommended that significant concepts should be delineated and plans
for systematic assessment and instruction established.

With VI children

spatial concepts must be assessed through the auditory, haptic, and
kinesthetic senses.

Many spatial concepts are normally acquired through

the visual sense and are not easily represented through the other
senses.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

17
Another problem in assessing spatial concepts of VI children is
that many spatial concepts imply a variety of connotations.

For exam

ple, the word "top" can mean the head or crown; the highest point or
surface of anything; the part of a plant above the ground; the highest
degree:

as at the top of his/her voice; the highest rank:

of his/her class (Funk & Wagnalls, 1977, p. 714).

as the top

In the preceding

definitions, "top" was used a a noun with most of the definitions re
ferring to high or above.

Upon further analysis, the word top has even

greater diversity in its meanings such as, to exceed in amount, surpass
or outdo; to blow one's top (slang), to lose one's temper; top off, to
complete with a finishing touch; a cone shaped toy with a point which is
spun (Funk & Wagnalls, 1977, p. 714).

Because VI children are frequently

limited in their interaction with the environment, they often form
partial, incomplete, and inaccurate spatial concepts.
Certain spatial concepts besides being extremely diverse and com
plex are also highly ambiguous (Hill, 1970).

Concepts such as near and

far appear to be quite simple in nature because they are commonly used.
However, if one analyzes these terms regarding their spatial implications
they become extremely difficult to define.

In fact, for VI children

to develop a meaningful concept of near and far is extremely difficult
because of their inability to conceive body mass.

One must first be

aware of the body as an object existing in space that is occupied by
other objects (Garry & Ascarelli, 1960).

An awareness of body mass is

essential in developing a sense of objective space rather than subjec
tive space.

According to Garry and Ascarelli (1960) in their study

dealing with teaching topographical and spatial orientation to congenitally
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blind children:
Awareness of body mass provides a basis for comparisons of
size and space, and enters into an ability to orient other
objects to the body. Lacking this ability, near and far are
reduced to what is touchable or out-of-reach, and percep
tion is restricted to a temporal sequence of sensation and
movement as they must be until a given consistency of posi
tional orientation is established in reference to the body
as an object in space (p. 12).
Harley (1963) and Cutsforth (1951) have written extensively about
the ability of many congenitally blind children to verbalize certain
concepts without directly experiencing the same concepts sensorially.
Hill (1970) stated that many congenitally blind children develop con
cepts at the verbal level only because they have not directly experi
enced the concepts in a variety of ways.

Rubin (1964) found that con

genitally blind children performed more poorly on tests of abstraction
than adventitiously blind or sighted subjects.
Language development plays an important role in assigning labels
to concepts.

According to Cutsforth (1951), congenitally blind children

frequently experience language problems because of limited concrete
experiences.

This in turn limits their base of reference in which to

derive and associate the meaning of words.

Stephens (1972) stated that

"language alone cannot compensate for the difficulties encountered in
operations which involve concrete perceptions although it does supply
symbolic material of inestimable value, material which promotes actual
ization on a verbal plane" (p. 111).

Much of the language of congeni

tally blind children develops through rote learning.

Spatial words in

particular present problems since these words are frequently derived from
and associated with visual space.

Hence, there is no ready reference in

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

19

the experience of the blind child (Garry & Ascarelli, 1960).

Therefore,

it will take longer for the congenitally blind child to develop language
that is experientially based than it would be for a sighted child.

In

addition, because the VI child lives in a "visual world", he/she will be
expected to utilize visual terms that he/she cannot directly experience
(Cutsforth, 1951).
Possessing a good vocabulary is not sufficient enough to develop
accurate and diverse concepts.
in verbal ability alone.

Meaningful concepts cannot be developed

A linkage must occur between sensory inter

action with the environment and terminology before meaningful concepts
can evolve (Hill, 1970).

Furthermore, it is important to assess spatial

concepts in a performance manner to truly

identify the VI child’s di

versification level.
The preceding studies have indicated the lack of spatial concepts
and concept development in VI children.

Because of these deficiencies

it is important to identify the range and variety of concepts that appear
to be lacking in many VI children so systematic assessment can take place.
In addition, the terminology that is confusing to VI children must be
identified.

Finally, because congenitally blind children frequently

tend to develop concepts on a verbal level only and the nature of spatial
concepts are complex, ambiguous, and diversified, constructing valid and
reliable performance measures is extremely difficult.

Instruments Which Assess Various Spatial Conceptual
Abilities of Visually Impaired Children

The following is a brief description and analysis of existing
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published instruments designed to assess various spatial conceptual
abilities of VI. children.

The Body Image of Blind Children (BIBC) (Cratty & Sams, 1968)

This instrument for the evaluation of blind children's body image
can be used to assess:

the child's ability to identify his/her body

parts; the left-right dimensions of his/her body and his/her body parts;
his/her body planes (sides, back, front, etc.); ability to respond to
requests for specific bodily movements; and ascertain the movements of
a person who is touching him/her.

In addition to assessing an individual's

ability to make left-right discriminations about his/her own body, ques
tions are used to assess the ability to differentiate between another
person's left and right body parts.

Finally, the ability with which

the child can accurateljr judge the location of objects relative to his/her
body and the manner in which he/she can accurately place his/her body
relative to objects may also be assessed.
The BIBC was evaluated using 91 VI children (50 boys and 41 girls)
with a mean age of 10.06 and an age range of 5 to 16 years.
children, except one, were blind from birth.

All of the

Seventy-three of the chil

dren were partially sighted (no acuities reported) and the remaining
18 were totally blind.

The IQ scores reported (based on 59 children)

ranged from 57 to 144 with a mean of 88.32 (S.D. = 21.37).
items were scored on a pass-fail basis.

The test

A test/retest reliability coef

ficient based on 18 children was (r = .82) .

No validity data are avail

able.
This instrument is based upon a 16-step body-image training sequence
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for sighted children (Cratty, 1967).

The strength of this instrument

is mainly that it is an attempt at assessing the body-image of blind
children in a systematic fashion as it goes beyond just asking the child
to name body parts.

Its major weakness lies in the limited amount of

data presented on reliability and validity.

Also, the pass-fail system,

while being easy to administer, does not give any value to approximations
of a correct response.

The Orientation and Mobility Scale for Young Blind Children —
Form (Lord, 1969)

Short

This scale was developed to assess the relevant behavior skills in
orientation and mobility of VI individuals.

The scale contains 24 items

relating to directions and terms, movement in space, and self-help.
These items were selected from an original 124 items administered to 173
blind children ranging in age from 3 to 12 years.

All of the children

were either totally blind or had a maximum of light perception with no
other limitations that might interfere with performing the tasks.

Norms

expressed in percentage of children at each age level who performed the
tasks are available.

The test/retest reliability coefficient for the

short form was above .90 when the results of all ages were combined.
This instrument offers some guidance to the mobility specialist when
assessing behaviors directly related to mobility; hoxi/ever, it is not help
ful in identifying prerequisite spatial concepts if the child fails
certain tasks.

In addition, no validity data are available.

The Stanford Multi-Modality Imagery Test (SMIT) (Dauterman, 1972)
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This test was designed to assess the functional imagery of blind
persons.

The multi-modality aspect of this test involves the use of

haptic (tactile and kinesthetic) and verbal stimuli for imagery stimula
tion.

The test method chosen is a measure of imagery involving geometric

patterns.

The test has three phases, the first two of which are the

learning phases and involve the subject in the construction of simple
three-sided and four-sided figures by placing rubber bands around a rec
tangular-shaped board.
The standardization studies were based on a sample of 202 legally
blind individuals, of whom 170 were 16 years of age or older, while the
remaining 30 were 14 and 15 years of age.
The following concurrent validity scores were reported:

SMIT with

the Stanford-Ohwalcikoks Block Design Test for the Blind, N = 160, r =
.72; SMIT with the (Haptic) Raven Progressive Matrices for Presentation
to the Blind, N = 27, r = .62.

The correlations of SMIT with educa

tional level achieved based on N = 159 was r = .36.

Reliability studies

of the SMIT consisted of the following test/retest correlations:

2

weeks, N = 40, r = .84, and 2 years, N = 25, r = .78.
The SMIT is the only spatial concept instrument specifically de
signed for VI adults.

The tasks, however, become increasingly complex

and its utility is questionable with lower functioning adults and its
use with children would definitely be questioned.

The Kephart Scale (Kephart, Kephart & Schwartz, 1974)

This instrument was designed to measure body and environmental
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concepts of VI children.

The child is instructed to verbally and phy

sically create his/her perception of him/herself and his/her environ
ment.

The child is asked to verbally construct an "imaginary" boy or

girl as well as an "imaginary" environment.

The child is encouraged

to be spontaneous, but assistance in the form of prompting may be pro
vided by the examiner.
The scale was administered to 37 children in a public school in
Florida and to 49 blind children (totally blind or light perception only)
in residential schools across the United States.

The children, both

male and female, were in the age range of 5 to 7 years, inclusive.

It

was found that 31% of the blind group gave what could be termed as
grossly inappropriate responses.
The lack of sound research techniques in the development of the
Kephart Scale makes it use questionable.

The lack of validity and re

liability evidence as well as scoring criteria are definite weaknesses
of this instrument.

The Tactile Analog to the Boehm Test of Basic Concepts, Form A (Caton,
1977)

The Boehm Test of Basic Concepts (BTBC) developed by Boehm (1971)
is designed to measure children's mastery of concepts considered neces
sary in the first school years,

The test is intended for use with

seeing children in kindergarten, first and second grades.

Its purpose

is to identify children whose overall level of concept mastery is low
and who may need special attention.

An additional purpose is to iden

tify individual concepts with which large numbers of children in a
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class may be unfamiliar.

Form A of the BTBC was translated into a haptic

format, the Tactile of Basic Concepts (TTBC) developed by Caton (1977)
for use with VI children.
The BTBC consists of a series of 50 picture items.

The TTBC is

composed of 50 plastic sheets on which 50 items of the BTBC are pre
sented in raised outlined drawings.
Caton (1977) field tested 75 VI students (braille or eventual
braille users), 25 each, from kindergarten, first and second grade.
The correlations of subject-characteristic variable with test perfor
mance were as follows:

grade placement r = .50; age r = .28; years in

school r = .29; and type of school placement r = .35.

There was a test-

retest reliability coefficient of r = .87 using the Kuder-Richardson
Formula 20.
The TTBC is new and, therefore, has not been extensively used.
Its major weakness (as in the BTBC) lies in the lack of validity data.

Concepts Involved in Body Position in Space (Hill, 1971a)

This instrument (Appendix A) was developed to assess a variety of
selected spatial concepts (positional terms) of VI children ages 6 to
14 years.

This performance test consists of 75 items divided into

three parts.

Selected positional concepts such as front, back, left,

right, etc. are tested in different ways in each part.

A more detailed

description of Hill's test follows on page 35.

Instruments Which Assess Various Spatial Conceptual
Abilities of Sighted Children
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There are several instruments designed for sighted children which
assess spatial concepts directly or in part.

Many of these instruments

can be adapted for use with VI children and in some instances, require
no modifications, e.g., with low vision children.

The following is a

review of some of these instruments.

The Ayres Space Test (Ayres, 1972)

This test identifies individuals with learning disabilities due to
sensory integrative dysfunction.

The major purpose of the test is to

evaluate the dimensions of perceptual speed and space visualization.
It is intended for use with individuals 3 years of age to adult.
The testing materials consist of two formboards (one for
diamond shaped, one for egg shaped blocks), eight blocks
(four of each shape), and four wooden pegs. The four
similarly shaped blocks differ in that each has a hole
drilled in one of four different positions; thus, each
formboard with a change in the position of a peg, can be
come uniquely appropriate for a single block. The test con
sists of a series of 40 items in each of which the patient
is presented with the formboard and two blocks. Diffi
culty is varied, increasing through the test, by increas
ing the similarity between the blocks to be discriminated
and by varying the angles at which the constituent pieces
are presented (Buros, 1972, p. 63).
Standardization data on the Ayres Space test have been severely
criticized in reviews in Buros (1972).

Extensive modification would be

necessary if the Ayres test were used with totally blind children.

The Purdue Perceptual Motor Survey (PPMS) (Roach & Kephart, 1966)

The PPMS by Roach and Kephart (1966) is designed for sighted chil
dren from ages 6 to lo years.

Its purpose is to identify those children
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lacking the perceptual motor ability necessary for acquiring academic
skills.

It should be noted, however, that it has not been shown that

the skills assessed are necessary for academic learning nor even that
particular levels are normally obtained by particular age groups (Buros,
1972).
The tasks presented in the PPMS are essentially the same series of
tasks as those presented by Kephart in his book, Slow Learner in the
Classroom (Buros, 1972).

The tasks presented include:

Walking Board,

Jumping, Identification of Body Parts, Imitation of Movements, Obstacle
Course, Kraus-Weber, Angels in the Snow, Chalkboard, Rhythmic Writing,
Ocular Pursuits and Visual Achievement Forms (developmental drawings).
In regard to standardization statistics the coefficient of stabil
ity is .95 (N = 30).

The data also indicate that the PPMS successfully

discriminates between groups of achievers and non-achievers.

Finally,

a test-retest. reliability of .95 (N = 30) was obtained by different
examiners testing subjects one week apart.

It should be noted that

these data were based on normal children and that many of the subtests
would have to be modified or eliminated for use with VI children.

The Basic Concept Inventory (BCI) (Engelmann, 1967)

This criterion-referenced inventory by Engelmann (1967) taps a
series of concepts subjectively selected as being basic for success
in first grade.

The inventory purports to evaluate the instruction in

certain beginning academically-related concepts as well as the instruc
tion given an individual child.

The BCI is designed for sighted children

who are preparing for beginning academic tasks.

It is primarily intended
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for culturally disadvantaged preschool and kindergarten children, slow
learners, emotionally disturbed children and mentally retarded.
The BCI consists of three parts.

In the first part, Basic Concepts,

the child is shown a series of nine picture cards (used in the first part
only) to evaluate degree of understanding of common words and word com
binations.

In the second part, Statement Repetition and Comprehension,

the child is required to repeat statements, some of which are nonsense
statements.

The third part, Pattern Awareness, includes imitation of

movement patterns and digit sequences and some sound blending.
The instructions for administering and scoring the measure are ex
plicit, detailed, and item specific.

Much of the manual is devoted to

classroom applications of the inventory.

This inventory is designed for

sighted children so adaptations for VI children are necessary.

There

are no data on validity, reliability and age norms.

Marianne Frostig Developmental Test of Visual Perception (Frostig,
Lefever & Whittlesey, 1966)

This test is intended for children between the ages of 3 to 8 years
and can be administered to small groups or individuals.
operationally defined perceptual skills:

It measures five

eye-motor coordination, figure

ground, constancy of shape, position in space and spatial relationships.
Test-retest reliability coefficients on the total test have ranged
from .69 to .98.

However, reliability coefficients on individual sub

tests have been quite low, ranging from .35 to .50.
Validity data are suspect as the test does not appear to measure
each of the five operationally defined perceptual skills (Buros, 1972).
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In addition, the child's ability to manipulate the writing instrument
appears to be crucial in performing the test.

Therefore, Frostig's

test would require a great deal of modification for use with totally
blind children.

Current Status in the Assessment of Spatial Concepts
in Visually Impaired Children

Currently, there is no published norm-referenced instrument avail
able which is sufficiently valid and reliable and which pertains to the
assessment of spatial conceptual abilities of VI children.

There are

only six published instruments which assess the spatial concepts of VI
children.
ranges.

As shown in Table 1, all six instruments cover varying age
Of the six published instruments, Dauterman's (1972) test was

the only instrument that reported validity, reliability, and normative
data.

However, as shown in Table 1, Dauterman's data were primarily

based on adults.
Cratty and Sams' (1968) and Kephart, Kephart and Schwartz' (1974)
instruments contained several items dealing with body part identifica
tion and body-image.

Cratty and Sams reported reliability data but

validity data were not reported for either instrument.
Lord's (1969) instrument primarily dealt with basic orientation
and mobility skills which implied a variety of prerequisite spatial
concepts.

Lord reported reliability data.

Caton's (1977) and Hill's(1971a) instruments contained several of
the same spatial concepts.

However, Caton's instrument assessed spatial

concepts through curricular tasks, whereas Hill assessed spatial concepts
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Age ranges of published spatial concepts instruments for VI
children.
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Age Ranges of Published Spatial Concepts Instruments
for VI Children

Instrument

Authors

Age Range

The Body Image of Blind Children

(Cratty & Sams, 1968)

5-16

The Orientation and Mobility
Scale for Young Blind Chil
dren— Short Form

(Lord, 1969)

3-12

Stanford Multi-Modality Imagery
Test

(Dauterman, 1972)

The Kephart Scale

(Kephart, Kephart &
Schwartz, 1974)

The Tactile Analog to the Boehm
Test of Basic Concepts Form A

(Caton, 1977)

Concepts Involved in Body Posi
tion and Space

(Hill, 1971a)

16 and over

5-7

K - 2 grade

6-10
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through dynamic'movement tasks.

Caton reported reliability and con

current validity data with Boehm's (1971) instrument.

Validity and re

liability data were not reported on Hill's instrument.
There appears to be a great deal of variability among the avail
able published instruments in terms of age range, specific content of
spatial concepts, specific context in which spatial concepts are mea
sured, reliability and validity evidence, and normative data.

Summary of Literature Review

Visually impaired children appear to go through the same stages of
concept development as sighted children, but at a slox^er rate.

The

absence of vision restricts the range and variety of concepts formed in
the VI child.

Consequently, VI children have difficulty interacting

with their environment and forming spatial concepts.
Although there are published instruments available which are de
signed to measure the spatial conceptual abilities of VI children, the
majority of these instruments lack validity and reliability.

There

are also a number of instruments available which assess spatial con
ceptual abilities of sighted children.

However, many of these instru

ments would require considerable modification for use with VI children.
There are several inherent problems in the assessment of spatial
concepts in VI children.

Many spatial concepts

through the visual sense.

are naturally formed

Visually impaired children must utilize

their remaining senses which makes the task of developing as well as
assessing spatial concepts more difficult and time consuming.
concepts are often complex,

Spatial

ambiguous, and diversified which consequently

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

32
makes the development of assessment instruments very difficult.
Harley (1963) stated that a verbalism may be caused by inaccurate
and/or vague concepts resulting from insufficient sensory experience.
WHen asked to describe a concept, a VI child may give a very adequate
definition of the concept which he/she has memorized yet not be able
to functionally use the concept.

It is, therefore, extremely impor

tant that the assessment process involve both verbal and performance
measures.
Finally, the available published instruments which assess the
spatial concepts of VI children vary considerably in intent, scope,
content, and context.

With the onset of new federal legislation

(PL 94-142) and the lack of reliable and valid norm-referenced tests
which assess the spatial conceptual abilities of VI children, there is
a strong need for the refinement and development of such instruments.

Current Study

The Task Force on Visually Impaired (Scandary, 1977) made the fol
lowing recommendations:
1. Rather than a proliferation of new tests which cover
essentially similar areas, research centers be encouraged
to consolidate and perfect assessment procedures for the VI.
2. The area of Orientation and Mobility should be included
in the total evaluation of the child, regardless of age, prior
to educational placement and/or programming (p. 115).
The intent of this study is to produce a sufficiently reliable
and valid instrument which can ascertain specific spatial conceptual
abilities of VI children.

Consistent with the above recommendations

of the Task Force, this investigation will involve a refinement of
Hill's (1971a) original instrument which contains prerequisite spatial
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concepts which are vital to the orientation and mobility process.
It is a further intent of this study to collect normative data
on a large sample of VI children.

A reliable, valid and norm-referenced

instrument can impact on future research involving comparative studies
with sighted children, comparative studies with other exceptionality
groups, and studies involving concurrent and predictive validity.
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METHOD AND PROCEDURE

Method

The basic purposes of this investigation were to revise Hill's
original instrument, "Concepts Involved in Body Position and Space",
and to establish validity, reliability, and to collect normative data
on the revised instrument.

To accomplish these purposes, the follow

ing steps were taken:
1.

The original instrument (Hill, 1971a) and its manual were re

vised.
2.
manual.

A pilot test was conducted with the revised instrument and
Interrater reliability of administration and scoring procedures

were established.
3.

The instrument was reviewed by three nationally recognized

experts in the area of concept development for VI and content validity
was established.
4.

A second pilot test was conducted, data were analyzed, and test-

retest reliability was established.
5.

The final version of the instrument was nationally field-

tested, data were analyzed, and norms were established.
This chapter describes the instrumentation development and revision,
validation procedures, reliability procedures, normative procedures,
subjects, collection of data, and methods of data analysis.

Instrument Development and Revision

34
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Instrumentation involved a revision of "Concepts Involved in
Body Position and Space" (Hill, 1971a).

The original instrument was

developed to assess a variety of selected spatial concepts (positional
terms) of VI children ages 6 to 14 years.
75 items divided into three parts.

This performance test consists

Selected positional concepts are

tested in different ways in each part.

In the first part, the child

identifies the relationships of various body parts as he/she follows
spoken directions to move and position those parts.

In the second

part, the child is asked to demonstrate the same concepts by moving
him/herself in relationship to objects. The third part consists of the
child demonstrating the same concepts by moving objects in relationship
to each other.
In the original development of the instrument, Hill (1970) postula
ted that it was important to assess the same concepts in a variety of
ways.

Furthermore, he proposed that spatial concepts be assessed from

the standpoint of one's own body, one's

body in relationship

to objects,

and finally, object to object relationships.
Hill (1970) further postulated that if certain spatial concepts
could be assessed in a variety of ways a formulated instructional pro
gram could be developed to remediate concept deficiencies.

The 12

categories of positional spatial concepts selected by Hill (1971a),
which comprised his original assessmentand the

bulk of hisinstruc

tional program, are shown in Table 2.
A major purpose of this investigation was to revise Hill'soriginal
instrument.

The original instrument (Hill, 1971a) and manual were

revised utilizing item analysis techniques (Kerlinger, 1973) on data
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Table 2.

Positional concepts of Hill's original instrument.
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TABLE 2

Positional Concepts of Hill's Original Instrument

1
Anterior

2
Posterior

3
Lateral

4
Superior

5
Inferior

front
in front
face
facing

back
in back
behind

left
right

top
above
over
up
higher

bottom
below
under
down
underneath

6
Proxemics

7
Distance

8
9
Mid-Concepts Internal

10
External

close
near
nearer
next
beside

far
farther
farthest
away

between
center
middle

outside
out

11
Angular

12
Compass Directions

parallel
opposite
perpendicular
across

inside
in

North
South
East
West
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obtained from previous studies done by the author.

Preliminary revision

involved the reduction of the number of spatial concepts assessed (see
Table 3) and the development of the test into four parts entailing the
following concepts:

(1) Part I, Ability to identify positional relation

ships of body parts; (2) Part II, Ability to move various body parts
in relationship to one another to demonstrate positional concepts; (3)
Part III, Ability to move the body in relationship to objects to demon
strate positional concepts; and (4) Part IV, Ability to form object
to object relationships.

TABLE 3

Positional Concepts of Revised Instrument

1
Anterior

2
Posterior

3
Lateral

4
Superior

5
Inferior

front
in front
face
facing

back
in back
behind

left
right

top
above
over
upper
higher

bottom
below
under
underneath
lower

6
Proxemics

7
Distance

8
Mid-Concepts

close
closer
near
nearest
next
beside

far
farther
farthest
away

between
center
centered
middle
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Revision also consisted of the reduction of test items from 75
to 72.

As shown in Tables 2 and 3, specific concepts within the first

eight categories (1 - 8) stayed basically the same on the original and
revised instruments.

Categories 9 - 12

the revised instrument.

were completely omitted on

Minor revisions were also made in the original

manual in terms of administration and scoring.

The revised instrument

was then named "The Hill Performance Test of Selected Positional Con
cepts" (Appendix B).

Rationale for Instrument Revision

The spatial concepts presented in Tables 2 and 3 are important
prerequisite concepts for VI children to master in order to follow
written and oral directions in a classroom setting as well as to travel
independently.

Extensive documentation is available in the literature

relative to the spatial and conceptual development problems of VI chil
dren in relationship to orientation and mobility (Eisenberg, 1968;
Hapeman, 1967; Hill, 1970; Hill & Ponder, 1976; Leonard, 1970; Wardell,
1976; Webster, 1976).

Furthermore, there is emphasis in the literature

on the importance of parents and teachers identifying and remediating
basic spatial concepts in order for children to successfully achieve
in school (Boehm, 1971; Caton, 1977; Hill, 1970; Lydon & McGraw, 1973;
Mills, 1971; Webster, 1976).
Hill's original instrument was designed for children ages 6 to 14
years and contained several difficult concepts such as parallel, per
pendicular, and car-dinal directions.

Since the target population of

this study was ages 6 to 10, it was necessary to revise the instrument.
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A second factor influencing the revision of Hill's instrument was
identification by this researcher of an additional construct.

Hill's

original instrument intended to measure the same positional concepts
across three distinct constructs.

Close inspection of Hill's original

instrument indicated that the following two distinct constructs were
actually being measured in Part I of his test:

(1) Ability to identi

fy positional relationships of body parts and (2) Ability to move
various body parts in relationship to each other to demonstrate posi
tional concepts.

Therefore, it was decided to separate these constructs

and develop the test into four parts, each measuring a separate con
struct.

It was thought that by revising the instrument into four dis

tinct constructs, it would provide professionals more precise infor
mation.
Finally, a great percentage of the current VI population have
multiple handicaps (Lowenfeld, 1973).

It was felt that by deleting

the more complex concepts such as parallel, perpendicular, etc., and
concentrating on the more basic positional concepts, the revised in
strument would be more applicable to the current population of VI
children.

First Pilot Test

Subjects.

The subjects involved in the initial pilot test were

two VI children enrolled in two different independent school districts
in Southwestern Michigan.

Subject A was female, 10 years old, in the

5th grade, a braille reader, and had no functional visual acuity or
field.

Subject B was male, 9 years old, a non-reader, ungraded, and
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classified as low vision although no measured acuities were available.
Subject A's present level of orientation and mobility consisted of tra
veling independently in residential areas, while Subject B's indpendent
level of orientation and mobility consisted of primarily traveling
indoors within his school and home.

Both subjects were receiving orien

tation and mobility services from the same instructor at the time of
the first pilot test.
Procedure.

Interrater reliability of administration and scoring

procedures were established through the administration of the test by
this researcher and the additional scoring of the test by the judges.
Three first semester graduate students enrolled in the Orientation and
Mobility program at Western Michigan University served as the judges.
All the judges had a minimum of 3 years teaching experience in the field
of special education.

However, none of the judges had any previous

experience administering the original instrument to VI children.
Comparisons between the researcher's and the three judges' scores
were made on all of the items of the test.

In addition, feedback was

solicited from the three judges relative to the clarity of the administra
tion and scoring procedures.
Validation procedures.

In order to help establish content valid

ity, a modified structured Q-sort technique (Stephenson, 1953) was
utilized.

Borich (1974) stated that the Q-sort technique is appropri

ate for collecting appraisal or judgmental data
of persons or stated needs or objectives.

from

relevant groups

Furthermore, Borich reported

that methods like the Q-sort technique are essential in predevelopmental
and relative evaluation.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

42
Three nationally recognized experts in the area of concept develop
ment for the VI were involved in the validation procedure.

All of the

judges selected had had articles about concept development published
in professional journals.

In addition, each judge represented a dif

ferent work experience background (Robert Mills —
for the Blind: Ann Baird —

Rapids, Michigan: and Kent Wardell —
Angeles).

Ohio State School

Kent Intermediate School District, Grand
California State University, Los

The judges sorted a random presentation of test items into

appropriate constructs (Appendix C).

Each judge was asked to match the

72 test item cards with four construct cards (18 item cards per con
struct card).
The same judges also responded to the utility of each test item in
terms of its clarity and appropriateness for legally blind children
between the ages of 6 and 10 (inclusive).

Data were analyzed and minor

revisions were made in the instrument.

Second Pilot Test

Subjects.

A second pilot test was administered by this researcher

to a sample of 48 legally blind children between the ages of 6 and 10
(inclusive) drawn from residential and public school programs in Indiana,
Ohio, and Michigan (Appendix D ) .

After a period of 1 week, this re

searcher retested the same children.

However, six children were absent

from school during the dates of the retest leaving a final sample of
42 children.

All children were congenitally blind, ambulatory, and

possessed basic receptive language skills.

Furthermore, all children

had enough body flexibility to perform the test from a physical standpoint
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and had knowledge of the following basic body parts:

face, leg, neck,

hand, elbow, shoulder, nose, finger, knee, toe, eye, thumb, heel,
head, ear, tummy, and back.
Data were collected on the following variables:
age (CA), (b) sex, (c) reading mode,

(a) chronological

(d) etiology, (e) visual acuity

and field, (f) additional handicaps, (g) school placement, (h) grade,
(i) number of years in school, (k) number of instructional hours of
orientation and mobility completed,

(1) present level of orientation

and mobility skills, and (m) instructor's predictions of test perfor
mance.

Selected variables are summarized in Table 4.

TABLE 4

Demographic Data of Sample (N=42)

Mean CA
Number of
Number of
Number of
Number of
Number of
Number of
Number of
Number of

females .............................................
males ...............................................
braille readers
....................................
large print readers ................................
regular print readers ..............................
children with additional handicaps
.................
children attending residential schools .............
children attending public schools ..................

Reliability.
reliability.

8.1 years
18
24
24
8
10
10
21
21

The test-retest method was utilized to establish

According to Guilford (1973) the test-retest method yields

information about the stability of scores over a period of time.
Tuckman (1972) stated that the test-retest method is the only method
of reliability that provides information about a test's consistency
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over time, but that the test-retest method may be influenced by whatever
events occur between testing sessions.

Guilford (1973) stated that it

is important that a test measures the same functions before and after
the interval.

As documented in Chapter II (Review of Literature), VI

children take longer in developing spatial concepts than sighted chil
dren.

It appears that the development of spatial concepts in VI chil

dren is a stable trait over short periods of time.

Therefore, memory,

practice, and learning would not be major factors during the 1 week
interval between tests.
Reliability coefficients were computed on the four subtest scores
and total score utilizing the Pearson-Product Moment Correlation.

Since

the total test and sub test scores were considered interval data, the
Pearson-Product Moment Correlation was appropriate to utilize (Glass &
Stanley, 1970).
Validity.

During the pilot test, further evidence of content

validity was established by examining the relationship between the in
structor's predictions of how well each child would do on the test and
the obtained scores.

Data were analyzed utilizing correlational tech

niques (Glass & Stanley, 1970).

National Field Test

Subjects.

All subjects met the following selection criteria:

were

ambulatory; possessed basic receptive language abilities; had enough
flexibility to perform the test from a physical standpoint; and had
knowledge of the following basic body parts:

face, leg, neck, hand,
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elbow, shoulder, nose, finger, knee, toe, eye, thumb, heel, head,
ear, tummy, and back.
legally blind

The final sample consisted of 273 congenitally,

children between the ages of 6 and 10 (inclusive) drawn

from residential and public school programs throughout the United States.
One hundred and fifty-four (56.41%) of these VI children were males
and 119 (43.59%) were females.

One hundred and thirty-nine (50.92%)

children were enrolled in residential school programs and 134 (49.08%)
were in public school programs.

As shown in Table 5, the children were

enrolled in residential (N=18) and public schools (N=30) covering 23
different states.

The reading mode of the subjects consisted of 145

(53.11%) braille readers, 76 (27.84%) large print readers, and 52 (19.05%)
regular print readers.

The frequency and percentage of the various etiol

ogies of the subjects are presented in Table 6.
The mean chronological age of the children was 8 years 8 months, with
a range of 6 years 0 months to 10 years 11 months.

The frequency and

percentage of grade levels and number of years in school are presented
in Tables 7 and 8, respectively.

In addition, 76.56% (N=209) of

the subjects possessed no additional handicaps while 23.44% (N=64) poss
essed one or more additional handicapping conditions.
Procedure.

The final version of "The Hill Performance Test of

SelecLed Positional Concepts" (Appendix E) was administered by profession
al Orientation and Mobility Specialists to 273 VI children from 48 dif
ferent residential and public school programs in 23 states, Mobility
Specialists who worked with VI children meeting the characteristics
of the specified population.

Orientation and Mobility Specialists who

had prior exposure and training with Hill’s original instrument were
selected to administer the instrument.

A total of 350 tests were sent
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Table 5.

Placement data by states of sample (N=273).
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TABLE 5

Placement Data by States of Sample (N=273)

State (N=23)

Alabama
Colorado
Georgia
Illinois
Iowa
Kansas
Maine
Maryland
Michigan
New York
North Carolina
Ohio
Oklahoma
Oregon
Pennsylvania
South Carolina
South Dakota
Tennessee
Texas
Utah
Virginia
Washington
Wisconsin

Number of Residential
Schools (N=18)

1
1
1
1
1
1
1

Number of Public
Schools (N=30)

1
1
5
2
2
6
1

1
1
1

2

2

1
2
1

1
1
*2
1
1

4

2
1

*Includes state school for the VI and a residential facility for multi
handicapped VI children.
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Table 6.

Frequency and percentage of etiologies (N=273).
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Frequency and Percentage of etiologies (N=273)

Etiology

Unknown
Retrolental Fibroplasia (RLF)
Congenital Cataracts
Congenital Glaucoma
Tumors
Optic Atrophy
Albinism
Congenital Nystagmis
Other

Frequency

20
47
39
17
17
23
10
17
83

Percentage

7.33%
17.22%
14.29%
6.23%
6.23%
8.42%
3.66%
6.23%
30.40%
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Table 7.

Frequency and percentage of grade level (N=273).

Table 8.

Frequency and percentage of the number of years in school (N=273).
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TABLE 7

Frequency and Percentage of Grade Level (N=273)

Frequency

Grade

Ungraded
Kindergarten
Grade 1
Grade 2
Grade 3
Grade 4
Grade 5
Grade 6

50
34
47
46
46
33
13
4

Percentage

18.32%
12.45%
17.22%
16.85%
16.85%
12.09%
4.76%
1.47%

TABLE 8
Frequency and Percentage of the Number of Years in School (N=273)

Number of Years

Frequency

Percentage

1
2
3
4
5
6
7
8

24
51
53
52
53
30
9
1

8.79%
18.68%
19.41%
19.05%
19.41%
10.99%
3.30%
0.37%
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to Orientation and Mobility Specialists at 56 different schools
(Appendix F).
Data were collected by Orientation and Mobility Specialists at
their respective schools from administrators, parents and school
records for the purposes of describing the sample and establishing
norms.

Data were

collected on the following variables:

school placement,

(b) etiology of blindness, (c) visual

(a) type of

(d) reading mode,

(e) sex, (f) chronological age, (g) present level of

acuity and field,

orientation and mobility skills, (h) number of instructional hours
enrolled in orientation and mobility,

(i) grade, (j) number of years

in school, and (k) any additional handicaps.
Descriptive statistics (Glass & Stanley, 1970) were used to de
scribe the sample.

Correlational techniques (Glass & Stanley, 1970)

were used to analyze subject characteristic variables with test per
formance and normative data were reported.
Reliability.

The split-half (odd-even)

method was utilized to

establish the internal-consistency estimate of reliability.

According

to Guilford and Fruchter (1973) the following two assumptions must be
made about a test in order to utilize the split-half method:

(1) the

test must be a power test and not a highly speeded test, and (2) the
test must be homogeneous rather than heterogeneous in nature.
According to Guilford and Fruchter (1973) , "A genuine power test
is one that all examinees have time to finish and one that is finished
by at least 75 percent of the examinees" (pp. 407-408).

Since all

examinees were given sufficient time to complete each item of the test
and the test was completed by 99% of the final sample, Hill's test appears
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to meet Guilford and Fruchter's first assumption.
Guilford and Fruchter (1973) defined a highly homogeneous test as
"one which measures the same ability (or abilities) or some other trait
(or traits) about equally well in all its parts" (p. 407).

Since Hill's

test measures the same concepts in each of its four parts it seems to
meet the assumption of a homogeneous test.
The Spearman-Brown and Kuder-Richardson formula 20 were utilized
to analyze the data.

Guilford and Fruchter (.1973) stated that the

above formulae were appropriate for analysis when utilizing the splithalf method.
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RESULTS

This investigation involved the revision of Hill's original in
strument, "Concepts Involved in Body Position and Space", and the
establishment of validity, reliability, and norms on the revised in
strument, "The Hill Performance Test of Selected Positional Concepts".
The results of this investigation are presented in the following man
ner :
1.

Results of the First Pilot Test

2.

Validation Results

3.

Results of the

Second Pilot Test

4.

Results of the

National Field Test

Results of First Pilot Test

The purpose of the first pilot test was to establish interrater
reliability of administration and scoring the revised test.

The results

of this pilot test yielded a 100% scoring agreement between the judges
and this researcher on 71 of the 72 items of the revised test with both
subjects (see Chapter III for procedures).

The judges indicated that

the administration and scoring procedures of the revised test were
clear and concise.
In addition, the subjects' Orientation and Mobility Specialist
was asked to rate each subject's spatial conceptual level of attain
ment as either "high" or "low" and not to disclosethe ratings to this
researcher or the judges

until after the conclusion of thetesting.
54
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Subject A was rated "high" by her instructor and score 140 out of a
possible 144 points on the test.

Subject B was rated "low" by his

instructor and scored 18 points out of 144 points on the test.

There

fore, the subject's scores on Hill's test were consistent with the
instructor's ratings.

These results indicate the feasibility of incor

porating instructor ratings of subject performance on Hill's test with
future validation procedures.

Validation Results

In order to establish content validity, three experts were asked
to sort a random presentation of test items into appropriate constructs.
The same judges were asked to rate the utility of each item based upon
specified criteria (Appendix B).

As shown in Table 9, there was a very

high percentage of agreement among the judges in performing the modi
fied Q-sort task.

TABLE 9
Percentage of Item-Construct Agreement Among Judges

Construct I
(n=18)

Construct II
(n=18)

Construct III
(n=18)

Construct IV
(n-18)

Judge A

18/18 (100%)

18/18 (100%)

18/18 (100%)

18/18 (100%)

Judge B

18/18 (100%)

18/18 (100%)

18/18 (100%)

18/18 (100%)

Judge C

17/18 ( 94%)

17/18 ( 94%)

17/18 ( 94%)

17/18 ( 94%)

Four items were rated as inappropriate in their present form by two of
the three judges and were subsequently revised.

Suggestions and comments

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

56
by the judges concerning another six items resulted in making minor
revisions in the wording of those items.

Results of the Second Pilot Test

A second pilot test was administered by the researcher to a final
sample of 42 VI children for the purpose of establishing reliability.
After 1 week's time, the same children were retested.

The means and

standard deviations are presented in Table 10 of test and retest scores
on each of the four parts of the test as well as total test scores.
The test consisted of 36 points in each part for a total of 144 points
for the entire test.

TABLE 10

Mean and Standard Deviations of Test-Retest (N=42)

Means

Test Part I
Retest Part I
Test Part II
Retest Part II
Test Part III
Retest Part III
Test Part IV
Retest Part IV
Test Total
Retest Total

29.19
29.79
28.21
28.86
29.95
30.57
29.95
30.64
117.36
119.83

Standard
Deviations

6.85
6.48
7.08
7.20
6.13
6.57
7.16
7.09
25.78
25.99

The test-retest method was utilized to establish reliability on
Hill's revised instrument.

Utilizing the Pearson Product-Moment Correla

tion (Glass & Stanley, 1970), the following reliability coefficients were
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obtained:

Part I, .95; Part II, .96; Part III, .95; Part IV, .96;

and Total Test, .96.
According to Guilford and Fruchter (1973),
A high test-retest reliability coefficient indicates that
persons change very little in status within their popula
tions from the first to the second testing and also that
the test measures the same functions before and after the
interval. A low test-retest reliability coefficient may
mean that individuals have changed in different directions
or in the same direction at different rates. Changes of
means and standard deviations will help to interpret the
kinds of systematic changes taking place (pp. 408-409).
As shown in Table 10, the mean and standard deviation scores on all
parts of the test as well as the total test remained consistent from the
first to the second testing.

Since a total test-retest reliability coef

ficient of .96 was obtained, it appears that Hill's test consistently
measured the same functions before and after the interval.
To further help establish validity, subject test performance was
correlated with the Orientation and Mobility Specialist's predictions
of test performance.

Orientation and Mobility Specialists rank ordered

their predictions of subject performance along the following continuum:
L0-Lo=l, Lo-Hi=2, Hi-L0=3, and Hi-Hi=4.
Since instructors' rankings were treated as ordinal data, the
Spearman Ranlc-Order Correlation (rho) was utilized to analyze the data.
A rho coefficient of .88 was obtained between instructors' predictions
of test performance and the actual test performance of the subjects
indicating a relatively strong relationship between these variables.
Therefore, performance on Hill's test was consistent with instructors'
ratings lending support to the fact that the test is measuring what it
purports to measure.
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In order to provide an estimate of the amount of error associated with
individual test scores, the standard error measurement (SEM was com
puted utilizing the following formula:

0t 1 - r^tj where 0t = stan

dard deviation of the distribution of obtained scores and rt)_ = testretest reliability coefficient (Guilford & Fruchter, 1973, p. 402).
SEM for Hill's revised test is as follows:

The

Part I = 1.53, Part II =

1.42, Part III = 1.37, Part IV = 1.43, and Total test = 5.16.

Since the

SEM for Hill's test is relatively small, the amount of confidence which
can be placed on individual test scored is increased.
Results of National Field Test

As documented in Chapter II (Review of Literature), there exists
a need for the development of normative data in the area of spatial
concepts for VI children.

Based upon the results of the validation

procedures and pilot tests, it appeared that Hill's test was sufficiently
reliable and valid to conduct a national field test for the purpose of
establishing normative data.

The "Hill Performance Test of Selected

Positional Concepts" was administered by professional Orientation and
Mobility Specialists to VI children from 48 different educational pro
grams in 23 different states.
children.

The final sample consisted of 273 VI

The results of the data analysis are presented in the fol

lowing major areas:

(1) norms, (2) performance of residential subjects

versus public school subjects, (3) performance of subjects possessing
additional handicaps versus those who did not, and (4) reliability re
sults.
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Norms

According to Thorndike (1971),
When data represent descriptive statistics that are compiled
to permit the comparison of a particular score (or mean)
with the scores (or means) earned by members (or groups of
members) of some defined population, the data are referred to
as norms. The most general and most commonly used type of
norms is the national norms, appropriate to the educational
and age level (or levels) for which the test is constructed
(pp. 534-535).
The performance of VI subjects on the "Hill Performance Test of
Positional Concepts" was analyzed in order to establish norms in the
form of:

(1) percentiles by age, (2) percent passing each item by

age, (3) percent passing each item by reading modes, and (4) item dif
ficulty, item discrimination and the proportion of correct answers.
The results of the data analysis are given below.
Percentiles by age.

According to Ebel (1972), "a percentile of a

given test score is the percentage of the scores in a particular dis
tribution of scores that falls below the midpoint of the given score
interval" (p. 286).

Ebel states that a standard scale like a percentile

can contribute substantially to test score interpretation.

According

to Thorndike (1971),
Age norms describe the person's relative standing in rela
tion to other individuals who are of the same age. They
make clear to the user just what the dispersion is within
each age, what variation in dispersion is from age to age,
and how the test score changes as a function of age. More
over, they do not permit the logically impossible statement
that an individual stands at a level of development for which
he has not actual experiences (p. 557).
As shown in Tables 11, 12, 1.3, 14 and 15, percentiles by age are dis
played in 6--month intervals on scores in all four parts of the test
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Table 11.

Test scores by percentiles in age on Part I of Hill’s test
(N=273).
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Table 12.

Test scores by percentiles in age on Part II of Hill's
test (N=273).
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Table 13.

Test scores by percentiles in age on Part III of Hill's test
(N=273).
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Test Scores by Percentiles in Age on Part III of Hill’s Test (N=273)

Age in Years and Months

centiles

1
3
5
10
20
30
40
50
60
70
80
90
95
97
99

6-0
6-5
(n=23)

17
18
21
27
29
30
32
32
34
35
36
36
36
-

6-6
6-11
(n=16)

11
12
18
23
26
27
28
29
30
35
36
-

7-0
7-5
(n=26)

14
18
23
25
25
28
29
31
32
34
34
35
35
-

7-6
7-11
(n=22)

24
25
26
27
29
30
30
31
31
34
36
36
36
-

8-0
8-5
(n=35)

8
14
18
20
26
29
32
32
34
35
36
36
36
-

8-6
8-11
(n=24)

2
7
10
20
25
29
32
33
35
36
36
36
36
-

9-0
9-5
(n=33)

11
24
25
28
30
30
31
33
33
34
36
36
36
-

9-6
9-11
(n=26)

21
24
25
26
28
31
32
33
33
34
34
35
35
-

10-0
10-5
(n=39)

14
17
23
31
33
33
33
34
35
36
37
36
36
-

10-(
io-:
(n=2

7
10
20
24
27
29
30
32
33
34
35
36
36
-

Table 14.

Test scores by percentiles in age on Part IV of Hill's test
(N=273).
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Table 15.

Test scores by percentiles in age on total of Hill's test
(N=273).
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and the total test.
Percent passing each Item by age.

Boehm (1971) and Caton (1977)

developed norms based upon the percent passing each item by grade level.
Since 18.32% of the 273 VI children were ungraded and frequently VI
children begin the first grade at an older age than sighted children,
it was deemed appropriate to develop normative data on the percent
passing each item by age.
The percent passing each item on Hill's test by age was computed.
As shown in Table 16, the percentage of subjects passing each of the
72 items are displayed in 6-month intervals.

Item norms allow the user

to identify sources of weaknesses in his/her students that require addi
tional attention (Thorndike, 1971).
Percent passing each item by reading mode.

As documented in Chapter

II, VI children have difficulty in developing spatial concepts.

Fre

quently in the literature, totally blind children are singled out as
having greater difficulty in acquiring spatial concepts than low vision
children.

According to Hill' (1971b), low vision children also experi

ence difficulties in the attainment of spatial concepts.

Therefore, the

percent passing each item by reading mode (braille, large print and
regular print) was computed and is shown in Table 17.
Item difficulty, item discrimination and proportion of correct
answers.

Item Difficulty, Item Discrimination Index, and Proportion

of Correct Answers are presented in Table 18.

The scores of each

subject were tabulated on the basis of the number of correct and number
of incorrect responses to each item.

Item difficulties were then calcu

lated for each item by dividing the total number of subjects attempting

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

71

Table 16.

Percent passing each item of Hill's test by age group (N=273).
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Table 17.

Percent passing each item on Hill's test by reading modes
(N=273).
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Percent Passing Each Item on Hill's Test
by Reading Mode (N=273)

Reading Modes

Item

Concept

Part I
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

top
front
right
back
bottom
left
center
right
nearest
middle
left
farthest
above
farthest
between
upper
right
below

Braille
n=145

95
90
93
94
88
87
56
94
59
78
93
70
77
42
56
88
84
85

Large
Print
n=76

93
97
82
99
87
78
68
82
45
80
82
47
70
46
57
75
75
78

Regular
Print
n=52

98
98
83
98
90
87
77
90
48
92
90
63
77
46
67
83
79
83

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

78

TABLE 17
(Continued)

Reading Modes

Item
Part II
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Concept

in front
higher
right
behind.
above
between
near
over
closer
away
centered
in back
lower
middle
beside
facing
under
underneath

Braille
n=145

75
74
86
92
72
90
81
87
94
71
50
76
46
74
92
82
67
48

Large
Print
n=76

82
72
75
96
70
91
70
78
93
57
43
66
45
66
92
74
74
57

Regular
Print
n=52

83
75
83
92
67
92
69
90
94
54
58
77
56
85
83
69
73
58
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TABLE 17
(Continued)

Reading Modes

Item

Concept

Part III
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

front
top
face
over
left
behind
in back
below
right
left
middle
under
beside
between
nearer
center
lower
farther

Braille
n=145

81
94
97
86
68
90
81
45
81
86
69
90
83
83
79
53
69
67

Large
Print
rt=76

87
97
96
92
66
95
78
53
67
71
68
91
95
92
74
74
70
75

Regular
Print
n=52

87
88
96
94
63
96
87
35
63
71
79
92
94
87
77
75
73
67
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TABLE 17
(Continued)

Reading Modes

Item
Part IV
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

Concept

in front
in back
behind
left
right
top
above
under
between
right
center
close/far
beside
lower
left
over
middle
far/next

Braille
n=145

83
77
81
83
81
93
83
79
75
74
56
90
92
63
72
85
65
86

Large
Print
n=76

88
86
84
67
67
99
84
88
82
62
75
93
95
64
58
83
68
91

Regular
Print
n=52

87
83
81
67
73
94
81
85
88
50
76
92
96
63
63
94
87
92
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Table 18.

Item difficulty, discrimination index, and proportion of
correct answers on Hill's test (N=273).
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TABLE 18
Item Difficulty, Discrimination Index, and Proportion
Correct Answers on Hill's Test (N=273)

Item
Part I
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
Average

Concept

Index
of
Difficulty

Index
of
Discrimination

Proportion
of
Correct
Answers

top
front
right
back
bottom
left
center
right
nearest
middle
left
farthest
above
farthest
between
upper
right
below

4
6
12
4
12
15
36
9
47
18
10
37
24
56
41
16
19
17

14
16
35
12
38
44
63
32
68
42
32
78
61
79
67
43
55
55

.95
.94
.88
.96
.88
.84
.63
.90
.53
.81
.89
.62
.75
.44
.58
.83
.81
.82

24.56

46.61

72.94
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TABLE 18
(Continued)

Item
Part II
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
Average

Concept

in front
higher
right
behind
above
between
near
over
closer
away
centered
in back
lower
middle
beside
facing
under
underneath

Index
of
Difficulty

Index
of
Discrimination

Proportion
of
Correct
Answers

21
26
17
6
29
9
24
15
6
36
50
26
52
26
9
22
30
47

53
56
56
27
60
32
50
45
22
55
71
56
60
51
24
64
57
47

.78
.74
.82
.93
.70
.91
.75
.85
.94
.64
.49
.73
.48
.74
.90
.77
.70
.52

25.06

49.22

70.32
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TABLE 18
(Continued)

Item

Concept

Index
of
Difficulty

Part III
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

front
top
face
over
left
behind
in back
below
right
left
middle
under
beside
between
nearer
center
lower
farther

16
5
3
10
33
7
19
54
26
20
29
9
11
13
23
36
30
30

35
17
13
19
65
25
53
70
61
58
54
28
32
39
61
80
66
54

20.78

46.11

Average

Index
of
Discrimination

Proportion
of
Correct
Answers

.84
.94
.97
.89
.66
.92
.81
.45
.74
.79
.71
.90
.89
.86
.77
.63
.70
.69
78.67
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TABLE 18
(Continued)

Item

Concept

Index
of
Difficulty

Index
of
Discrimination

Proportion
of
Correct
Answers

______________________ v _ _________________________
Part IV
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

in front
in back
behind
left
right
top
above
under
between
right
center
close/far
beside
lower
left
over
middle
far/near

15
19
17
24
24
5
16
17
20
34
34
8
6
36
33
13
30
11

48
59
56
65
60
18
53
50
57
71
67
29
21
76
78
42
73
39

.85
.80
.82
.75
.75
.95
.83
.82
.79
.66
.65
.92
.94
.63
.67
.86
.70
.88

Average

20.11

53.44

79.28

TOTAL

21.81

43.78

75.30
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each item into the total number of correct responses to each item.

In

general, the higher the difficulty index of an item the higher its
discriminating power (Ebel, 1972).

However, no item which is much too

difficult or much too easy can show good discrimination.
According to Findley (1956), the index of discrimination is exactly
proportional to the difference between the numbers of correct and in
correct discriminations an item makes.

Ebel (1972) stated that an in

dex of discrimination of 40 and above is very good.

As shown in Table

18, the average item discrimination index of Hill's test is 43.78.

Performance of Residential Subjects Versus Public School Subjects

Descriptive statistics (Glass & Stanley, 1970) were utilized to
analyze the results of the four parts and total test scores on Hill's
test relative to school placement.

Table 19 presents the mean and

standard deviation scores of residential and public school subjects on
Hill's test.
Lowenfeld (1973) stated that the more capable VI child is attend
ing public school while residential schools are assuming a greater num
ber of multi-handicapped children.

As shown in Table 19, the mean

scores of residential children were only slightly better than those of
public school children, and, there was a slightly greater variability
within public school children than residential children.

Performance of Subjects With and Without Additional Handicaps

Descriptive statistics (Glass & Stanley, 1970) were also used to
analyze test performance relative to subjects possessing additional
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Table 19.

Mean and standard deviation scores on Hill’s test by place
ment (N=273).
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Mean and Standard Deviation Scores on Hill's Test by Placement
(N=273)

Part I (n=36)
Part II (n=36)
Part III (n=36)
Part IV (n=36)
Total (n=144)

Residential Subjects
(n=139)

Public School Subjects
(n=134)

X
X
X
X
X

X
X
X
X
X

= 30.12
= 29.08
= 30.15
= 30.01
=119.40

sd
sd
sd
sd
sd

= 5.84
= 5.57
= 5.38
= 7.07
= 21.36

= 28.64
= 28.11
= 28.86
= 28.51
= 114.10

sd
sd
sd
sd
sd

= 7.73
= 7.69
= 7.72
= 8.62
= 29.90
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handicaps versus those who did not.

Table 20 presents the mean and

standard deviation scores on Hill's test of subjects with and without
additional handicaps.
As shown in Table 20, the mean scores on all four parts and total
test were considerably greater in favor of the group without additional
handicaps.

Furthermore, subjects with additional handicaps exhibited

greater variability than those without additional handicaps.

TABLE 20

Mean and Standard Deviation Scores on Hill's test of
Subjects With and Without Additional Handicaps (N=273)

Part I (n=36)
Part II (n=36)
Part III (n=36)
Part IV (n=36)
Total (n=144)

Subjects with Additional
Handicaps (n=64)

Subjects Without Additional
Handicaps (n=209)

X
X
X
X
X

= 31.02
X
30.12
X
31.11
X
31.11
X =123.40

=
=
=
=
=

24.06
23.64
24.33
23.28
95.31

sd = 8.82X
sd = 8.48
sd = 9.07
sd =10.67
sd =34.34

sd =
sd =
sd =
sd =
sd =

5.15
5.19
4.71
5.70
18.46

Reliability (Internal Consistency)

In order to establish a measure of internal consistency, the relia
bility of the "Hill Performance Test of Selected Positional Concepts" was
estimated by the Kuder-Richardson and Spearman-Brown reliability codfficients (Guilford & Fruchter, 1973).

The Kuder-Richardson Formula 20

(KR-20) reliability coefficient is based on the consistency of the sub
ject's responses to all items on the test and provides a measure of both
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equivalence (as in split-half methods) and homogeneity of items (Guilford
& Fruchter, 1973).

Kuder-Richardson Formula-20 reliability coefficients

of Hill's test are presented in Table 21.
The Spearman-Brown formula was also computed to determine the inter
nal consistency of Hill's test.

The Spearman-Brown formula utilizes two

split-half scores, one based upon item scores for odd-numbered items,
and the other based upon item scores for even-numbered items for each
subject.

TABLE 21

Internal Consistency Coefficients on Hill's Test (N=273)

Kuder-Richardson Coefficients

Part I =
Part II =
Part 111=
Part IV =
Total

Spearman-Brown Coefficients

.85
.81
.83
.88
.95

Part I =
Part II =
Part 111=
Part IV =
Total

.90
.84
.85
.92
.97

Thus, the Spearman-Brown Formula provides a reliability coefficient of a
total test estimated from reliability of one of its halves.
According to Guilford and Fruchter (1973),
When the Spearman-Brown formula is used, comparability of the
halves must be assumed. Comparability is indicated to some
degree by the similarity of means, standard deviations, item
intercorrelations, skewness of distributions and, of course,
content. Since comparability is probably never perfect, an
estimate by use of the Spearman-Brown formula is likely to
be conservative; that is, it tends to be an underestimate
(p. 415).
Spearman-Brown reliability coefficients on Hill's test are also presented
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in Table 21.
As shown in Table 21, reliability coefficients of .95 and .97,
respectively, were obtained on the total test.

These results tend to

indicate that the subjects' responses were consistent and that the items
are homogeneous.

It appears that the test is internally consistent in

its measurement of the concepts it is intended to measure.

Summary

The results of two pilot tests, validation procedures and a nation
al field test were presented.

Validity and reliability data were pre

sented for Hill's revised test, the "Hill Performance Test of Selected
Positional Concepts".
Hill's test was administered to 273 VI children throughout the
United States and norms were established in the following areas:

(1)

percentiles by age, (2) percent passing each item by age, (3) percent
passing each item by reading modes, and (4) item difficulty, item dis
crimination and the proportion of correct answers.
Results were presented comparing the test performance of residential
subjects versus public school subjects and subjects with additional
handicaps versus those without.

Finally, the internal consistency of

Hill's test was determined and estimates of reliability were presented.
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SUMMARY AND DISCUSSION

In comparative studies with sighted children, VI children have been
found to lag behind their sighted counterparts in sensori-motor and con
ceptual development.

It has been documented in the literature that VI

children have particular difficulty with developing spatial concepts.
The absence and/or restriction of vision in the formative years hinders
the VI child's ability to gather and possess information from the environ
ment in order to form accurate, diverse, and meaningful spatial concepts.
Consequently, the VI child must develop spatial concepts primarily through
the other senses which lengthens and complicates the process of spatial
conceptual attainment.
The lack of valid, reliable, and norm-referenced instruments which
assess spatial conceptual abilities of VI children is apparent in the
literature.

Part of the difficulty in developing such instruments is

that spatial concepts are frequently relative, vary in meaning, are dif
ficult to define, and are often ambiguous.

Another factor which con

tributes to the difficulty in constructing such instruments is that
many spatial concepts are acquired, and consequently measured, through
the use of the visual modality.

Therefore, constructing items which

measure spatial concepts through auditory, haptic, and kinesthetic
modalities is extremely difficult and time consuming.
This study has described the revision of Hill's original instru
ment, "Concepts Involved in Body Position and Space".

The revised in

strument, the "Hill Performance Test of Selected Positional Concepts",

92
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was constructed in a form suitable for use by VI children ages 6 to 10
(inclusive).

The revised instrument was systematically evaluated in

order to determine content validity, establish reliability, and develop
normative data for the test.
Norms were developed in the form of percentiles by age; percent
passing each item by age; percent passing each item by reading mode;
item difficulty, item discrimination, and proportion of correct answers.
The stability of Hill's test over time was established by using
the test-retest method of determining reliability.

The internal con

sistency of Hill's test was also established through use of the KuderRichardson and Spearman-Brown reliability coefficients.
Content validity was established on Hill's test through the use
of expert judges performing a modified Q-sort task.

Further validity

evidence was collected by correlating the subjects' test performance
with their instructors' predictions of their test performance.

Assumptions and Limitations

The following limitations and assumptions are applied to this
study:
1.

Because of the placement and nature of the population of VI

children in the United States, it was not feasible to obtain a truly
random sample of subjects.

Several factors contribute to this problem:

(a) the small numbers of VI children of school age, (b) the variety of
school programs in which these children are enrolled, and the fact that
(c) these programs are widely scattered throughout the United States.
Since the final sample for the national field test consisted of
139 residential school subjects and 134 public school subjects from 48
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different educational programs in 23 different states, it was assumed that
the sample was representative, partially minimizing the problem of non
randomization.

Furthermore, Bunda (Note 1) stated that " it is not nec

essary to utilize random sampling procedures in an investigation of this
nature [present study] unless it were believed that VI children differ
from one another in different geographical regions of the country."
2.

Since certain prerequisite skills, e.g., ambulation, body

felxibility, knowledge of basic body parts, and basic receptive language
skills, were used as selection criteria, only subjects possessing these
characteristics were included in the study.

Possession of the above

prerequisite skills were important in order for the subjects to perform
the items of the test.

Therefore, the norm group consisted of subjects

who were ambulatory, had basic receptive language ability, had enough
body flexibility to perform the test from a physical standpoint, and had
knowledge of basic body parts.

The use of these normative data with VI

children who do not possess the above prerequisite skills is not recom
mended .
3.

The "Hill Performance Test of Selected Positional Concepts" as

the name implies, does not include the entire spectrum of positional con
cepts.

Only basic positional concepts are presented in Hill's test.

Complex positional concepts such as parallel, perpendicular, and compass
directions were purposefully omitted.

Furthermore, other categories of

spatial concepts such as shape and measurement are not included in Hill's
test.

This approach was taken because it was not feasible to expand the

application of Hill's test and maintain the original content and purpose
of the test.

To have done so would have conceivably lengthened and
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broadened the scope of the test and resulted in a different test with a
different purpose.
4.

Since the data are similar for residential and public school

children, separate norms were not presented.

Conclusions

Based upon the stated objectives and given the results of this study,
the following conclusions were drawn:
1.

A reliability coefficient of .96, obtained from the test-retest

procedure, indicated that Hills' test does possess stability over time
and thus can be considered reliable.
2.

The results of the modified Q-sort task performed by the ex

perts in the area of concept development yielded nearly a unanimous
agreement of sorting test items in appropriate constructs.

Furthermore,

a rho coefficient of .88 was obtained between instructor prediction
of test performance and the actural test performance of the subjects.
Based upon the results of the aforementioned validity procedures, it
was concluded that Hill's test measures what it purports to measure;
it is valid.
3.

Through the analysis of the performance of VI subjects on

Hill's test, it was possible to establish norms in the form of:

(1)

percentiles by age, (2) percent passing each item by age, (3) percent
passing each item by reading modes, and (4) item difficulty, item dis
crimination, and the proportion of correct answers.
4.

Since an average item discrimination index of 43.78 was obtained

on Hill's test, it was concluded that the majority of items on Hill's

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

96
test have very good discrimination power.

According to Ebel (1972),

"the greater the average value of the discrimination indices, the higher
the test reliability is likely to be" (p. 400).
5.

Measures of internal consistency of .95 and .97 were obtained

on Hill's test: utilizing the Kuder-Richardson and Spearman-Brown formulas,
respectively.

Based upon the above coefficients it was concluded that

Hill's test contains homogeneous items and is internally consistent.

Implications and Recommendations

The results of this study indicated that the "Hill Performance Test
of Selected Positional Concepts" is a sufficiently reliable and valid
instrument for use with VI children between the ages of 6 and 10 (in
clusive) .

Until now, no such instrument has been available for use with

young VI children.

Therefore, Orientation and Mobility Specialists

and teachers will now be able to use this instrument with confidence in
assessing certain spatial concepts with VI children.

It is felt that

Hill's test will greatly reduce the time spent by instructors in the
identification of spatial concepts their VI students lack.

Since norms

are available on Hill's test, professionals will be able to compare the
performances of their students to those of the norm group.

The norma

tive data can be utilized by professionals when interpreting and com
municating test performance to parents, administrators, and other pro
fessionals.

Finally, a reliable, valid, and norm-referenced instrument

such as Hill's can impact on future research involving comparative studies
with sighted children, comparative studies with other exceptionality
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groups, and studies involving concurrent and predictive validity.
The following recommendations are offered as considerations for
future research in the area of spatial conceptual assessment of VI
children:
1.

There is a need to develop instruments which assess other cate

gories of spatial concepts, namely shape and measurement concepts.
2.

Consideration should be given to the development of instru

ments which assess environmental concepts of VI children.
3.

Longitudinal studies which trace the conceptual development of

VI children are needed.
4.

There is a critical need to develop instructional materials and

methodologies in the area of spatial concept development for VI children.
5.

Studies of the conceptual development of VI children in addi

tion to those which relate to the theory of Jean Piaget are also needed.
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APPENDIX A
Concepts Involved in Body Position and Space
by
Everett W. Hill
N a m e _______________________ ______
Age

______________

Visual Acuity
Grade

S e x ______________

You are about to take a test that has 3 parts.
directions to the first part.
1.

0

_______

Residential____

Listen as

Directions: I am going to ask you to do a number of things
front of you. Please listen carefully as I read each item.
you an example. Place your hand on your stomach. When you
you should do this.
(Place child's hand on hisstomach.)
begin.
1

Day

I read the

on the mat in
Now I will give
hear this item
Now we will

2

1.

Place your hand on your face.

2.

Touch the front of your leg.

3.

Place your hand in front of your face.

4.

Touch your back.

5.

Put your hand behind your leg.

6.

Put your hand on the back of your neck.

7.

Raise your right hand.

8.

Touch your left leg.

9.
10.

Touch the top of your head.
Make your heels higher than your toes.

11.

Put your feet above your head.

12.

Put your finger inside your mouth

13.

Lay down on the floor.
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0
1 2
_______________

14.

Place your hands under your head.

_______________

15.

Place your hands underneath your legs.

__________________ -16.

Touch your nose with the middle finger of your hand.

_______________

Turn your feet out.

17.

_______________

18.

Put your head between your legs.

_______________

19.

Touch the center of your face.

_______________
_______________
______________

20.

Place your head closer to your legs.

21.

Place your right hand near your left leg.

22.

Now place your right hand farther away from your left leg.

23.

Move your arms so that they are parallel to one another.

24.

Put your right hand across from your right ear.

25. Put your thumbs so that they are perpendicular to each
other.
26. If you are facing South, touch a part of your body that
is nearer to North----27. If you are facing North, raise the hand that is closer
to West.
-----

_______________

TOTAL
PART II

We are now ready to begin Part II of the test. In this part of the test
you will be using the following three objects. Here is a wooden block.
Look at it carefully. Here is a chair. Look at it carefully. Here is a
desk. Look at it carefully. Once again I will ask you to do a number of
things for me. Please listen carefully as I read each item, and then
begin.
1
2
_____________
1. Place yourself in front of the chair.
______________

________________ 3.
_______________ 4.

2. Turn yourself, if necessary, so your whole body is
facing the chair.
Put your hands jln front of the chair.
Put your back against the desk.
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5.

Put the chair behind you.

6.

Put yourself on top of the seat of the chair.

7.

Place the chair over your head.

8.

Put your feet _U£ on the desk.

9.
10.

Place yourself to the left of the chair.
Put the chair so it is on your left.

11.

Place this block inside the desk.

12.

Take the block out of the desk.

13.

Move yourself so the chair is below you.

14.

Put your head under the chair.

15.

Touch the chair with the bottom of your feet.

16.

Put yourself between the desk and the chair.

17.

Place this block in the center of the

18.

Put yourself next to the chair.

19.

Put yourself beside the desk.

desk top.

20.

Move the chair or yourself so the chair is nearer to
you than the desk.

2.1.

Show me which two sides of the desk are farthest away
from each other.

22.

Walk three steps parallel to the desk.

23.

Show me two sides of the desk that are opposite
each other.

24.

Walk perpendicular to a side of the desk.

25.

This is the North side of the desk, show me
side of the desk.

TOTAL

to

the East

_________________ .
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III.

We are now ready to begin the last part of the test. In this part
of the test you will be using four objects. Here is a wooden block.
Look at it carefully. Here is a cup. Look at it carefully. Here is
a stick. Look at it carefully. Here is a pencil. Look at it care
fully. Now we will begin.

0
1 2
-----------------

!•

Put

the block in

— ------------------- 2.

Put

the stick in back of the block.

front of the cup.

3.

Put

the block behind the cup.

4.

Put

the stick to the left of the block.

-----------------

5.

Put

the block to the right of the cup.

_

---------------------------------

6.

Put the cup on top
______________ 7. Put

_

----------------9.

8 * Put

of

the block.

the stick above the cup.
the stick under the block and the cup.

Turn the bottom of the cup up.
10.

Put

_________________

11•

Put

the block inside the cup.
the block outside the cup.

_________________

12.

Put

the stick inside the block.

_________________

13.

Put

the stick between the block and the cup.

-----------------

14•

Put

the block in the middle of the stick and the cup.

-----------------

13.

Put the cup in the center of the desk.

-----------------

16' Put

the stick close to the cup and the block

far

from the cup.
_________________

17.

-----------------

I8 ’ Place the sticks so they are parallel to oneanother.

-----------------

-----------------

Now put the stick beside the cup.

19*

Place the sticks so they are perpendicular to one another.

20.

Place the sticks so they

21.

Place the sticks so they

are opposite one another.

22.

If you are facing North,

point the pencil South

23*

If you are facing South, point the pencil to West

are across from one another.

_________________ _____________ ________ TOTAL
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APPENDIX B
The Hill Performance Test of Selected Positional Concepts
(Draft Copy)
Student Identification Number
E x a m i n e r ________________ .
Date

_____________________________
_______________

______________________

Birthday

_____________________

S e x _____________
Reading Mode (braille, large print, regular print)
Etiology

Visual Acuity O.S.
Visual Field

___________________________

O.D.

__________________________________

Additional Handicaps (please specify)

_____________________________________

School Placement (residential or public school)
Grade

________________________

______________________________________

___________________________

______________

Number of Years in School

_______________

Number of Instructional Hours of Orientation and Mobility Completed

_________

Present Level of Orientation and Mobility Skills is
(check highest level)

_______

Becomes confused and disoriented frequently

_______

Primarily travels by rote routes

_______

Is able to reverse routes and select alternate
routes to objectives

_______

Is able to familiarize him/herself to an
unfamiliar area

_______

Other (please specify)

109
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General Instructions
The following test is divided into four parts consisting of a total
of 72 performance items. The directions for each part should be under
stood by the examiner before administering the test. Specific directions
which are read to the child are on the test itself. The following points
should be observed:
1.

The child is read the item and after a reasonable amount of
time (approximately 30 seconds) is expected to respond.

2.

Each item may be repeated upon request of the child or at the
direction of the examiner. Once the child has started a definite
pattern of action the item is not to be repeated.

3.

"Coaching", explanation of items, etc. are not permissible during
the test.

4.

Items may be performed from any position (unless designated in the
item).

5.

The concepts which are to be tested are underlined for the conven
ience of the examiner and should be emphasized when read to the
child.
Occasionally multiple concepts appear in one item.
In
such cases, the double underlined word should be emphasized.
Scoring

Point Value
2 = satisfactory completes task
1 = partially completes task
0 = does not complete task
If the child indicates that he does not know the item or after a reason
able amount of time has not responded, he is scored "0" for that item.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

FART I - ADMINISTRATION/SCORING
1. It is permissible for the child to use either hand and/or body part unless
specifically designated in the test item.
2.
3*

The child is to perform Fart I of the testfrom a standing position.
A score of ”1" is given to an it’em (that calls for contact) and contact is
not made. For example, in item #4, "Touch th£ back of your neck," if the
child points or makes the appropriate motion toward the back of his neck,
but does not make actual contact, he is scored "1". In items such as #4,
the whole item must be done correctly (except for the actual contact) to be
scored as "I".
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Construct:

Ability to Identify Positional Relationships of Body Farts

You axe about to take a test that has k parts.
directions to the first part.

Listen as I read, the

Directions: I am going to ask you to touch different parts of your
body. Please listen carefully as I read each item. How I will give
you an example. Tod'ch your tummy. When you hear this item you should
do this (place child’s hand on his tummy). Now we will begin.
0

1

. .

...

2

.

.... .

.

..........

.

.........

.

1.

Touch the top of your head.

2.

Touch the front of your leg.

3.

Touch the upper part of your back.

4.

Touch the back of ycur neck.

5.

Touch the bottom of your foot.

6.

Touch the left side of your body.

7.

Touch the center of your face.

8.

Touch your right hand.

o.

Touch a part of your body that is between your elbow
and shoulder.

10.

Touch your nose with the middle finger of your hand.

11.

Touch your left leg.

12.

Touch a part of your body that is below your knee.

13-

Touch a part of your body that is above your neck.

W-.

Touch the part of your body that is farthest from your
toes.

15.

Touch the part of your body that is nearest your toes.

16.

Touch your right eye.

• 17.
18.

Touch the finger that is next to your right thumb.
Touch the finger that is farthest awav from Your left
thlinn,

......
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PART II - ADMINISTRATION/SCORING
1. Same as 1 Part I.
2. The child may perform Part II from any body position on the mat.
3* A score of "2" is given to an item that calls for a plural and the singular
is given. For example,, in item #35, "Put your hands under your head," if
•the child places only one of his hands under his head he is still scored a
"2". Exception, item #29.
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PART II
Construct:

Ability to Move Various Body Parts to Demonstrate Positional
Concepts

Directions: We are now ready to begin Part II of the test. I am
going to ask you to do a number of things on this mat (allow child
to explore mat and then position him in a standing position in the
center). Now we will begin.
0

1

2

_____________

19.

Put your hand in front of your face.

_____________

20.

Move your heels higher

_____________

21.

Move your left hand to the right side of your body.

_____________

22.

Put your hand behind your leg.

_____________

23.

Put your feet above your head.

_____________

24.

Put your hand between your legs.

_____________

25.

Put your right hand near your left leg.

_____________

26.

Move your left hand away from the right side of your
body.
----

_____________

27.

Move your head closer to your legs.

_____________

28.

Put your hand over your head.

than your

toes.

_____________

29.

Move your hands so your head is centered between them.

_____________

30.

Put your

_____________

31.

Make your head lower than your hands.

____________

32.

Move your hands toward the middle of your body.

____________

33.

Put your hand beside your ear.

____________

34.

Move your hands so you are facing them.

____________

35.

Put your

hands under your head.

____________

36.

Put your

hands underneath your tummy.

right foot in back of your left foot.
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PART III - ADMINISTRATION/SCORING
1.

The child is moved to a designated (neutral) starting point before each
item is presented. For example, the child may move to a wall or some other
landmark established by the examiner. The child should be thoroughly
familiar with the starting point. The examiner may assist the child (if
necessary) to the starting point during the test.

2.

The child should be given sufficient time to explore the test objects for
Part III.
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PART III
Construct:

Ability to Move the Body in Relationship to Objects to Demonstrate
Positional Concepts

Directions: Now
this part of the
a wooden block.
carefully. Here

we are ready to begin Part III of the test. In
test you will be using three objects. Here is
Look at it carefully. Here is a chair. Look at it
is a desk. Look at it carefully.

I want you to start by standing here (familiarise child to designated
starting point). After you do each item please return here. Now I will
give you an example. Touch the desk. When you hear this you should do
this (place child's hand on the desk and then assist him to designated
starting place). Now we will begin.
0

1

2

------------------- ----------- ----------------------------------------------------------------------------

37.

Put yourself in front of the chair.

38.

Put yourself on too of the seat of the chair.

39.

Face me-.

40 .

Move yourself so the chair is below you.

41.

Put yourself to the left of the chair.

42.

Put the chair so it is on your left.

43-

Move so ■I am in back of .you.

44.

Put the block over your head.

45.

Move so I am on.your right.

46 ..

Put the chair behind you.

4?.

Make yourself lower than the block.

48.

Put yourself under the desk.

49.

Move so you are beside me.

50.

Put yourself between the desk and the chair.

51.

Move the chair or yourself so the chair is nears:
you than the desk.

---------------

52.

Put your hand on the center of the desktop.

33 .

Move yourself so you are in the middle cf the de:
chair.

--------

54.

Move the chaar go the chair is farther svav from
than the desk.
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PART IV - ADMINISTRATION/SCOHING
1. The child should be seated comfortably at the desk with ‘the test objects
on the desk.
2. The child should be given sufficient time to explore the test objects..
3. As the child responds to the items, it is net necessary i for him to rearrange the objects to any fixed starting position after completing each
item.
The child may stand to complete any of the test items.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

118

PART IV
Construct:

Ability to Manipulate Objects to Demonstrate Positional Concepts

We are now ready to begin the last part of the test. In this part of
the test you will be using these three objects on the desk. Here is a
wooden block. Look at it carefully. Here is a cup. -Look at it care
fully. Here is a stick. Look at it carefully.
You may sit down for this part of the test, but you may stand up at any
time if you like. Now we will begin.
0

1

2

______________

55•

Put the block in front of the cup.

______________

56.

______________

57.

Put the stick in back of the block.
Put the stick behind the cup.

______________

58.

Put the stick to the left of the block.

______________

59'

Put the block to the right of the cup.

______________

c0.

______________

6l.

Put the cup on too of the block.
Put the stick above the cup.

______________

62.

Put the stick under the block and cup.

______________

63.

Put

the stick between the block and cup.

_________________ 64-.

Put

the block in the mi dale of the stick and cup.

____________

65.

Put

the cup on the center of the desktop.

66.

Put the stick close to the cup and
from the cup.

67.

Put the

63.

Make the cup lower than the stick.

the block far away

stick beside the block.

69.

Put the

70.

Put

the stick over the block.

block to the left of the stick and cup.

71.

Put

the cup to the right of the stick and block.

72.

Put the block far awar from the stick and the cup next
to the stick.
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APPENDIX C

• •

1?^0 Howard $266
Kalamazoo, MI ^ooo?

(616) 349-8235
December 1, I9 7 3
Dear
Thank you for your willingness to participate in a crucial phase of my
dissertation project.
The purpose of my dissertation is to revise, establish
reliability of, validate, and norm my original test for positional concepts.
I have revised the test so that it consists of 72 performance items. The
test is intended to measure a variety of basic positional concepts arranged
in four major constructs.
Basically, I am asking that you complete two tasks. First, you will be
given a random order presentation of the 72 test items on white, 3"x5" cards.
You are asked to sort the items (cards) into the four appropriate constructs
(which appear on yellow
cards).
Secondly, I would like you to judge
the utility of the items based upon specified criteria.

y'r.5"

Enclosed plea.se find two envelopes marked Task A and Task B. Specific direc
tions for completing the tasks, as well as return mailing instructions, are
included.
It is inrortant that you complete Task A entirely before you
start Task B .
If you have any questions, please do not hesitate to contact me. Thank you,
again, for your cooperation.
As a token of my appreciation for assisting
me, I will be sending you a complimentary copy of the final version of the
test and manual.
I am looking forward to hearing from you in the near
future.
Sincerely,

Everett V. Hill
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Directions for Task A
1. Open the envelope narked Task A and remove its contents.

2. The

A
k

contents of the Task
envelope should include ?.? white 3"x5" cards,
4 yellow 3"x5" cards, and
rubber bends. Each white card represents an
individual test item and each yellow card represents a major construct
of the test.

* The numbers in the upper l-ight hand corner of each card refer to a
random order code I ha.ve generated. You should ignore them as they have
no relevance to your task.
3.

Position the four yellow cards (constructs) apart from one another on a
large, clear surface such as a table.

b. Match

each white card (test item) with the appropriate yellow card
(construct).

5. The completed task should consist of four piles of cards, one yellow card
and 18 white cards in each pile.
6.

Pla.ce a rubber band around each completed pile and place the cards in the
Task A envelope and seal before starting Task B . Please do not refer to
the contents of the Task
envelope once Ta.sk B has been started.

A

7. The directions for Task B are inside the Task B envelope.
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Directions for Tapi: B
1.

Remove the contents of the Task B envelope.

?.,The

contents of the Task 3 envelope should include the following items:
(a) A description sheet of the test including the criteria to be used in
judging the utility of the test, items, (b) the test items arranged in
four parts, and (c) comment sheet.

3.

Read the test description and criteria carefully. Circle the number of
any item that you feel does not adequately fulfill the specified criteria.
Please provide a brief rationale or explanation in the space at the
bottom of the test item sheet for any test item you circled. Use the
reverse side of e^ich test item sheet if necessary.

h. Please

use the comment sheet for any additional reactions you care to
make. You may wish to comment on how I have arranged the items into the
four constructs, or suggest how I might alter the wording on a particular
item, etc. Any informal and constructive feedback would be appreciated.

5. Return the description/criteria sheet, the four test item sheets, and
the comment sheet into the Task 3 envelope and sea.l.
6. Place the seaJLed Task A and Task 13 envelopes into the large, stamped,
self-addressed, return envelope that is provided and mail at your earliest
convenience.
Thank you!
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Test description
In developing, any riorrr: referenced test for a specified population it is impor
tant that the items will discriminate between individuals.
Some items may appear to
be very "easy" while others may seem quite "difficult."
This tnst is intended to assess selected positional conceptsthrough four iden
tified constructs.
In other words, the same concepts appear in each part, of the
test, but are assessed in a different manner in each part.
This test is designed for visually impaired (VI) who have the following char
acteristics:
(a) Are legally blind (20/200 visual acuity in the best eye with correction or
a field restriction of 20 or less).
(b) between the ages of 6 and 10 (inclusive).
(c) have receptive language abilities.
(d) are mobile and flexible enough to perform the test items from a physical
standpoint.
(e) have knowledge of the following basic body parts: Face, leg, neck, hand,
elbow, shoulder, nose, finger, knee, toe, eye, thumb, heel, head, ear,
tummy, and back.

Criteria
Considering the preceding description of the test, you are to judge the appro
priateness of each test item on the following criterion: Are the test items appro
priate for visually impaired children between the ages of 6 and 10 (inclusive)?
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PART T
Construct:

Ability to Identify Positional Relationships of Body Parts

1.
Touch the top of your head.
.. Touch the front of your leg.
3- Touch the upper part of your hack.
4.
Touch the hack of your neck.
5>. Touch the bottom of your feet.
6.
Touch the left side of your body.
?. Touch the center of your face.
8. Touch your r ight hand'.
9. Touch a part of your body that is between your elbow and shoulder.
10. Touch your nose with the middle finger of your hand.
11. Touch your left
leg.
1?. Touch a
partof
your
body that is below
your
knee.
1 3 . Touch a
partof
your
body that is above
your
neck.
14. Touch a
partof
your
body that is furthest from your toes.
15* Touch the part of your body that is nearest your toes.
16. Touch your right eye.
17. Touch the finger that is next to your .right
thumb.
18. Touch the finger that is farthest away from your left thumb.

V

Rationale/Explanation
Item

#

(Use reverse side if necessary)
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PART XI
Construct:

Ability to love Various Body Tarts in Relationship to One Another
. to Demonstrate Positional Concepts

1 . Put your hand in front of your face.
2. i'ja’cc your heels higher than your toes.
. novo your left hand to the right side of yourbody.
‘
4. Put your hand behind your leg.
5 . Put your feet above your head.
6. Put your hand between your lego.
?. Put your right hand near your left leg.
8. hove your left hand away from the right side of your body.
9* hove your head closer to your legs.
10. Put your hand over your head.
11. Move your hards so your head is centered between them.
12. Put your right foot in back of your left foot.
. 1 3 . Make your hea.d lower than your hands.
1^. Move your hands toward the middle of your body.
15. Put your hand beside your ear-.
16. Face your hands.
I?. Put your hands under your head.
18.
Put your hands underneath your tummy.
3

Hationale/Fxp1anation

(.Use reverse side if necessary)
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1-A'uT III
Construct:

A b i l i t y to r:ove t he Body in iielationship to Objects to D e monstrate
Positional Concepts .

1. Put yourself in front of the chair.
2. Put yourself on top of the seat of the chair.
3. Put the chair behind you.
Dove yourself so tie chair is below you.
5- Put yourself to the left of the chair.
6. Put the chair so it is on your left.
7. Put your hands in front of the chair.
3. Put the block over your head.
9. Hove yourself so the chair is on your right and the desk is on your left.
10. Face the chair.
11. hake yourself lower than the block.
12. Put yourself under the desk.
13. Put yourself beside the desk.
’
1^. Put yourself between
the desk and the chair.
than the desk.
1 5 . I-iove the chair or yourself so the chair is nearer to you
16. Put your hand in the
center of the desk.
17. Move yourself so you
are in the middle of the desk and chair.
18. Move the chair or yourself so the chair is farther away from you than the desk.

h.

H at Io n al e/E xp 1 an at ion
Item

J

(/Esc reverse side if necessary)
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part

Construct:

1.
2.
34.
5.
6.
?.
8.
910.
11.
12.
13.

lb.
15.
16.
17.
18.

iv

A b ility to F o r m Object to Object Relationships to Demonstrate
P o s i t i o n a l Conce p t s

Put the bloc!: in front of the cup.
Fut the stic1: in back of the block.
Put the stick behind the cup.
Put the stic’: to the left of the block.
Put the block to the right of the cup.
Put the cup on top of the block.
Fut the stick above the cup.
Put the stick under the block and cup.
Fut the stick between the block and cup.
Put the block in the middle of the stick and cup. •
Put the cup in the center of the desk.
Put the stick close to the cup.and the block far away from the cup.
Put the stick beside the block.
Kake the cup lower than the stick.
Put the block to the left of the stick and cup.
Put the stick over the block.
Fut the cup to the right of the stic!: and block,
Put the block far away from the stick and the cupnext to thestick.
Rationale/Explanation

Item #

(Use reverse side if necessary)
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COMMENTS
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APPENDIX D

W E S T E R N M IC H IG A N U N IV E R S IT Y
COLLEGE OF EDUCATION
Department of Special Education

KALAMAZOO, A
(616) 383-1680

February 26, 1979
Dear
It was good talking to you. Enclosed please find an abstract of my proposal,
a list of criteria for student participation, and a draft copy of the instru
ment .
I am at a critical phase of my study at which point it is necessary for me to
establish validity and reliability of my instrument.
Basically, I plan to
administer the instrument to a total of 30 visually impaired children dispersed
at three residential schools and three public school programs.
This activity
would involve testing approximately five children at each school. After the
initial administration of the instrument, I would like to retest the same
children (after a week’s time) to establish reliability.
The time for the
individual administration of the test is between 15 and 20 minutes.
As a way of determining content validity, I will ask the mobility specialist
at each school to judge the child's current level of orientation and mobility
skills.
This judgment would not be known to me until after I have administered
the test to avoid any bias on my part.
I would then correlate the professional
judgments of the mobility specialists with the results of the test.
I want to assure you that the greatest care will be taken to insure the rights
and privacy of each child.
I do not want to know the child's name, IQ, or
achievement scores.
I will only need to know some very basic demographic data
about the child (see cover sheet of the draft copy of the instrument).
My proposal has been cleared by Western Michigan University's Human Subject
Review Committee.
In addition, the Graduate College at Western and the
American Foundation for the Blind have given me monetary support to conduct
this study.
Each field test site will receive a complimentary copy of the final version
of the instrument and the administration manual.
If you desire further information please do not hesitate to contact me.
am looking forward to hearing from you.

I

Sincerely,

Everett W. Hill

128
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ABSTRACT

Presently, there are no norm-referenced instruments available which are
reliable and valid to assess the spatial conceptual level of visually
impaired (VI) children.
The purpose of this project is ro revise, establish
the reliability of, validate, and establish norms for Hill’s test for
"Concepts Involved in Body Position and Space", a test previously devised
by this writer, for use with VI children.
A national sample of 200 legally
blind children between the ages of 6 and 10 will be utilized for the norm
group. A series of regional field tests will be conducted prior to the
establishment of norms for the purposes of establishing reliability and
validity evidence.
The results of this project will produce an instrument
that is reliable and valid for use in assessing spatial conceptual abilities
of VI children.
The significance of this project is two fold. First, an
instrument of this kind will enable educators of young blind children to
identify those students who have not grasped some of the fundamental spatial
concepts which would facilitate their educational progress.
Secondly, teachers
will be able to identify concepts, which are misunderstood by a significant
number of students to warrant an emphasis on the teaching of those concepts
to a specific group of students.
In addition, a reliable and valid instrument
that is norm-referenced with VI children can impact on future research in the
following areas:
(a) comparative studies with sighted children, (b) comparative
studies with other exceptionality groups, and (c) studies involving concurrent
and predictive validity.
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APPENDIX E
National Field Test Version of the
Hill Performance Test of Selected Positional Concepts

Developed by
Everett W. Hill

Copyright 1979
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Test Development

131

The National Field Test Version of the "Hill Performance Test of Selected
Positional Concepts" was based on the revision of a previous instrument developed
and published by the author in Education of the Visually Handicapped (1971).
Presently, this revised instrument has been validated on 42 visually impaired
youngsters (ages 6-10) from six different education programs in Michigan, Indiana,
and Ohio. The test-retest method was utilized in order to establish reliability.
Reliability coefficients for each of the four parts of the test as well as total
test score are shovm in Table 1.
Table 1
Reliability Coefficients

Part I
Part II
Part III
Part IV
TOTAL

.95
.96
.95
.96
.96

Test Description

In developing any norm referenced test for a specified population it is
important that the items will discriminate between individuals. Some items may
appear to be very "easy" while others may seem quite "difficult".
This test is intended to assess selected positional concepts through four
identified constructs.
In other words, the same concepts appear in each part of
the test, but are assessed in a different manner in each part.
This test is designed for visually impaired (VI) who have the following
characteristics:
(a) are legally blind (20/200 visual acuity in the best eye with correction
or a field restriction of 20° or less.
(b) between the ages of 6 and 10 (inclusive).
(c) have receptive language abilities.
(d) are mobile and flexible enough to perform the test items from aphysical
standpoint.
(e) have knowledge of the following basic body parts: face, leg, neck, hand,
elbow, shoulder, nose, finger, knee, toe, eye, thumb, heel, head, ear,
tummy, and back.
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General Instructions

The following test is divided into four parts consisting of a total of 72
performance items. The directions for each part should be understood by the
examiner before administering the test. The following points should be observed:
1.

The child is read the item and after a reasonable amount of time
(approximately 30 seconds) is expected to respond.

2.

Each item may be repeated upon request of the child or at the discretion
of the examiner. Once the child has started a definite pattern of action
the item is not to be repeated.

3.

"Coaching", explanation of items, etc., are not permissible during the
test.

4.

Items may be performed from

5.

The concepts which are to be tested are underlined for the convenience
of the examiner and should be emphasized when read to the child.

any position (unless designated in the item).

Scoring

Point Value

2 = satisfactorily conpletes task
1 = partially completes task
0 = does not complete task
If the child indicates that he/she does not know the item or after a
reasonable amount of time has not responded, the child is scored "0" for that
item.
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Part I Construct:

Ability to Identify Positional Relationships of
Body Parts

Administration/Scoring

1.

It is permissible for the child to use either hand and/or body part unless
specifically designated in the test item.

2.

The child is to perform Part I of the test from a standing position.

3.

A socre of "1" is given to an item (that calls for contact) and contact is
not made. For example, in item #4, "Touch the back of your neck", if the
child points or makes the appropriate motion toward the back of his neck,
but does not make actual contact, he is scored "1". In items such as #4,
the whole item must be done correctly (except for the actual contact) to be
scored as "1".

Materials

None

Specific Directions Read to the Child
You are about to take a test that has 4 parts.
to the first part.

Listen as I read the directions

Directions: I am going to ask you to touch different parts of your body. Please
listen carefully as I read each item. Now I will give you an example. Touch your
tummy. When you hear this item you should do this (place child's hand on his
tummy). Now we will begin.
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PART I
Construct:

Ability to Identify Positional Relationships of
Body Parts
Score 2 if
Child: A

Score 1 if
Child: B

Score 0 if
Child: C

1. Touch the top of your
head.

Touches any part of
highest point of head.

Does anything
else other than
A or B.

2. Touch the front of
your leg.

Touches any part of
front of either leg
between hip and ankle.
With either hand
touches right eve.
Touches posterior
aspect of neck
between top of back
and base of rear of
head.
Touches any part of
sole of either foot.

Touches front hair
line or upper part
of back or sides of
head.
Touches front of .
hip or ankle.

ITEMS

3. Touch your right eye.
4. Touch the back of
your neck.

5. Touch the bottom
of your foot.

6. Touch the left side
of your body.

7. Touch the center of
your face.

8. Touch your right
hand.

9. Touch the part of
your body that is
nearest your toes.
10. Touch your nose with
the middle finger
of vour hand.
11. Touch your left leg.

12. Touch the finger
that is farthest
away from your left
thumb.
13. Touch a part of
your body that is
above your neck.

Touches any area of
left side of body
between foot and top
of head.
Touches any part of
nose or area directly
between nose and upper
liPTouches any area of
right hand with left
hand; uses finger(s)
of right hand and
touches palmar surface
of right hand.
Touches any part of
foot except heel,
ankle and toes.
Touches any part of
nose with middle
finger of either hand.
Touches any part of
left leg between hip
and ankle.
Touches left little
finger with right hand;
touches left little
finger with left
thumb.
Touches any part of
head.

Touches base of
rear of head or
base of neck.

Touches side or
top of foot while
simultaneously
touching sole.
Does A but simul
taneously touches
anterior or
posterior planes of
body.
Does not touch nose
but touches area of
either cheek near
nose.
With left hand
touches right wrist.

"

"

"

»

"

»

Touches heel or
ankle; touches toes
and other part(s) of
foot simultaneously.

»

"
Touches left hip or
ankle.

»

»

Touches neck and
head simultaneously.

"
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PART I (CONT’D.)

ITEMS
14. Touch the part of
your body that Is
farthest away from
your toes.

15. Touch a part of
your body that is
between your elbow
and shoulder.
16. Touch the upper part
of your back.

17. Touch the finger
that is next to your
right thumb.

18. Touch a part of your
body that is below
your knee.

Score 2 if
Child: A
Touches top of head.

Touches any area
between shoulder
and elbow of either
arm.
Touches any portion of
of back between base
of shoulder blades and
top of shoulders.
Touches right index
finger with left hand;
touches right index
finger with right
thumb.
Touches any part of
lower leg below knee;
touches ankle or any
part of foot.

135
Score 1 if
Child: B
Touches top of
head and other
part(s) of head
simultaneously;
touches any part
of head except top.
Does A, but simul
taneously touches
shoulder or elbow.
Touches base of
shoulder blades or
top of shoulders
or posterior aspect
of base of neck.

Score 0 if
Child: C
Does anything
else other than
A or B.

"

"

"

Touches knee and
lower leg simul
taneously.
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PART II

Construct:

Ability to Moye Various Body Parts in Relationship to ^
Each Other to Demonstrate Positional Concepts

Adminis tration/Scoring

1.

Same as 1 Part I.

2.

The child may perform Part II from any body position on the mat.

3.

A score of "2" is given to an item that calls for a plural and thesingular
is given. For example, in item #35, "Put your hands underyour head",
if
the child places only one hand under his/her head, the child is still scored a
"2". Exception, item #29.

Materials

Mat or blanket

Specific Directions Read to the Child

Directions: We are now ready to begin Part II of the test. I am going to ask
you to do a number of things on this mat (allow child to explore mat and then
have child assume a standing position on the center of the mat). Now we will
begin.
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PART XI
137

Construct:

ITEMS
19. Put your hand
in front of your
face.

20. Make your heels
higher than your
toes.

21. Move your left hand
to the right side
of your body.

22. Put your hand
behind your leg.

23. Put your feet
above your head.

24. Put your hand
between your legs.
25. Put your right hand
near your left leg.

Ability to Move Various Body Parts in Relationship
to Each Other to Demonstrate Positional Concepts
Score 2 if
Child: A
Places either hand
directly in front of
any anterior portion
of face.

Stands on tiptoes
or balls of feet; or,
due to any position
or action, heels are
superior to toes.
Moves left hand
directly to any part
of right side of
body; touches any
part of right side of
body with left hand.

Puts either hand
behind any portion
of posterior surface
of either leg
between hip and ankle.
Lies down and extends
feet above head or
stands on head.

From any position
puts hand between
legs.
Makes a distinguish
able movement with
right hand toward
left leg; or, simul
taneously moves
right hand and left
leg toward one
another.

Score 1 if
Child: B
Touches or places
either hand in
front of, but to
either side, above
or below any
anterior part of
face.

Score 0 if
Shild: C
Does anything
else other than
k or B.

"

Moves left hand
toward right side
of body, but left
hand is not
directly in line
with right side; or,
simultaneously
touches anterior or
posterior portion
of body and right
side.
Puts either hand
behind either
ankle or leg.

Attempts to do
either of A, but
final position is
not achieved; or,
attempts, while
standing, to lift
foot above head.

"

"

"

”

»
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PART XI (CONT’D.)

ITEMS
26. Put your hand over
your head.

27. Move your head
closer to your legs.

28. Move your left hand
away from the right
side of your body.
29. Move your hands so
your head is
centered between
them.
30. Put your right foot
in back of your
lett toot.

31. Make your head
lower than your
hands.
32. Move your hands
toward the middle
of your body.
33. Put your hand
beside your ear.

34. Move your hands so
you are facing them.

Score 2 if
Child: A
Places either hand
directly over
superior surface
of head; or, touches
top of head.

Makes a distinguish
able movement with
head toward legs; or,
simultaneously moves
legs and head toward
each other.
Makes a distinguish- __
able movement with
left hand away from
right side of body.
Positions hands in
any manner so head
is equidistant
between them.
Positions right foot
in back of left foot;
or, takes a step
forward with left
foot, stops, and
maintains position.
Puts hands over head
as in 26A; or, raises
hands so they are
higher than head.
Makes a distinguish
able movement with
hand(s) toward body
midline.
Positions either hand
directly beside
either ear.

Positions hands
directly in front of
face; or, makes a
distinguishable move
ment with head to face
hands.

Score 1 if
Child: B
Positions either
hand over head,
but end result is
hand positioned
slightly to front,
back, or to either
side of head.

Score 0 if
Child: C
Does anything
else other than
A or B.

«

"

Positions hands
so head is
between them, but
not centered.
Does A, but end
result is right
foot also
positioned to
either side of
left foot.
Same as 26B.

"

»

"

Does A, but
continues movement
of hand(s) past
midline.
Does A, but hand
is positioned
slightly in front,
behind, above, or
below ear.

»

"
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PART I I CCONT'D.)

ITEMS
35. Put your hands
under your head.

36. Put your hands
underneath your
tummy.

Score 2 if
Child: A
Lies on back and
positions hands under
back of head; or, lies
on tummy and positions
hands under head; or,
while standing, places
hands directly under
chin.
Lies on tummy and
positions hands under
tummy; or, lies on
back and positions
hands under back.

Score 1 if
Child: B

Score 0 if
Child: C
Does anything
else other than
A or B.

While standing,
positions hands
below tummy.
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PART III

Construct:

Ability to Move the Body in Relationship to Objects to
Demonstrate Positional Concepts

Adminis trat ion/Scoring

1.

The child should be given sufficient time to explore the test objects for
Part III.

2.

The child should assume a standing position after responding to each item.

Materials •

Child’s chair (with back)
Rectangular table (approximately 3'x5')
Solid wooden block (approximately l"xl"xl")

Specific Directions Read to the Child

Directions: Now we are ready to begin Part III of the test. In this part of
the test you will be using these three objects. Here is a wooden block. Look at
it carefully. Here is a chair. Look at it carefully. Here is a table. Look at
it carefully.
I want you to start by standing here (have child start by standing anywhere, other
than in front of chair). After you do each item please stand. Now I will give you
an example. Touch the fcaJble.~,. When you hear this you should do this (place child's
hand on the -table!). Now we will begin.
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PART I I I
Construct:

ITEMS
37. Put yourself in
front of the chair.

38. Put yourself on top
of the seat of the
chair.
39. Face me.

Score 2 if
Child: A
Places self so body is
directly in front of
chair.
Stands, squats,
kneels, sits or
lies on seat of chair.
Positions self so
entire anterior
surface of body is
facing any portion of
examiner; or, turns
head directly toward
examiner.

40. Put the block over
your head.

Positions block so
head is directly
below block.

41. Put yourself to the
left of the chair.

Positions self so
chair is directly to
right of self.

42. Put the chair
behind you.

Places chair so chair
is directly behind
self.

43. Move so I am
in back of you.

Positions self so
back is directly
toward examiner.
Positions self in
any way so trunk is
above and over
substantial part of
chair; child may
stand, sit, squat,
kneel, or lie in chair.
Positions self so
right side of self is
near or touching
examiner.
Places chair so left
side of self is near
or touching any part
of chair.
|

44. Move yourself so
the chair is below
you.

45. Move so I am on
your right.

46. Put the chair so it
is on your left.

141

Ability to Move the Body in Relationship to Objects
to Demonstrate Positional Concepts
Score 1 if
Child: B
Places self in
front of, but to
either side of,
chair.

Score 0 if
Shild: C
)oes anything
else other than
or B.

k

«
Positions self so
only part of
anterior body
surface is facing
examiner; or,
turns head toward
examiner, but head
is not in direct
line with examiner.
Positions block so
block is higher
than head, but not
directly above head.
Positions self so
chair is to right of
self, but slightly
in front of or in
back of self.
Places chair so
chair is behind and
to either side of
self.
Does A, but final
position is slightly
to either side.
Positions self at
height higher than
chair but not over
chair.

Does A, but self is
slightly in front of
or behind examiner.

"

"

»

"

"

"

"

Places chair so chai
is to left and either
slightly in front of
or behind self.
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PART III (CONT'D.)
Score 2 if
Child:
A

Score 1 if
Child: B

Score 0 if
Child: C

47. Move yourself so you
are in the middle of
the table and chair.

Positions self equi
distant between
table and chair.

Does anything
else other than
A or B.

48. Put yourself under
the table.

Positions entire body
under table.

Positions self
between table and
chair, but not
equidistant; or,
does A, but either
chair or table is
slightly in front
of or behind self.
Positions either
head, trunk, or
torso under table.

ITEMS

49. Move so you are
beside me.

50. Put yourself
between the table
and the chair.
51. Move the chair or
yourself so the
chair is nearer to
you than the table.
52. Put your hand on
the center of the
table.
53. Make yourself
lower than the
block.

54. Move the chair so
the chair is
farther away from
you than the table.

Positions self
within 2 feet of,
or touches,
examiner.
Positions self so
more than half of
self is between
table and chair.
Positions self or
chair so chair is
clearly closer to
self than table.
Positions either hand
within 4 inches of
center of top of
table.
Bends, squats, stoops,
or lies down so block
is higher than top of
head; or, raises block
with either hand so
block is higher than
top of head.
Positions self from
chair so self is
clearly closer to
table than chair.

•

"

"

Positions less
than half of self
between table and
chair.

..

"

Positions either
hand in center of
any one of sides
of table.

"

"

"
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PART IV

Construct;

Ability to Form Object to Object Relationships to
Demonstrate Positional Concepts

Administration/Scoring

1.

The child should be seated comfortably at the table with the test objects
on the table.

2.

The child should be given sufficient time to explore the test objects.

3.

As the child responds to the items, it is not necessary for the child to
rearrange the objects to any fixed starting position after completing each
item.

4.

The child may stand to complete any of the test items.

Materials

Wooden block (same as used in Part III)
Wooden popsicle stick
Plastic margerine container (approximately 4" diameter)

Specific Directions Read to the Child

Directions: We are now readyto begin the last part of the test. In
of the test you will be using these three objects on the table. Here
block. Look
at it carefully. Here is a cup. Look at it carefully.
stick. Look
at it carefully.

this part
is a wooden
Here is a

You may sit down for this part of the test, but you may stand up at any time if
you like. Now we will begin.
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PART IV
Construct:

Ability to Form Object to Object Relationships
to Demonstrate Positional Concepts

58. Put the stick to
the left of the
block.

Score 2 if
Child: A
Places block between
self and cup; or,
places cup between
self and block;
block should be placed
in a direct line with
cup and self.
Directly reverses
55A, placing stick
in back of block;
stick should be
placed in a direct
line with self and
block.
Same as 56A, except
stick is placed
behind cup; stick
should be placed in
a direct line with
self and cup.
Places stick to left
of block at a 90°
angle from self.

59. Put the block to
the right of the
cup.

Places block to
right of cup at a 90°
angle from self.

60. Put the cup on top
of the block.

Places cup so cup
rests on top of block.

ITEMS
55. Put the block in
front of the cup.

56. Put the stick in
back of the block.

57. Put the stick
behind the cup.

61. Put the stick
above the block.

62. Put the stick
under the block
and cup.

Holds stick directly
over top of block;
or, places stick so
stick rests on top of
block.
Places stick under
block and cup;
block and cup may
be along side or on
top of each other; or,
holds block and cup
directly over stick.

Score 1 if
Child: B
Does A, but varies
position of block
to either side of
cup.

Does A, but varies
position of stick
to either side of
block.

Does A, but varies
position of stick
to either side of
cup.

Does A, but varies
position of stick
to either slightly
in front of or in
back of block.
Does A, but varies
position of block
to either slightly
in front of or in
back of cup.
Holds cup directly
over top of block;
or, turns cup
upside down over
block.
Does A, but varies
position of stick
to any side of
block.
Holds block and
cup over stick,
but final position
of stick is not
directly under
block and cup.

Score 0 if
Child: C
Does anything
else other than
A or B.

"

"

»

»

»

"

»
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PART TV (CONT’D.)

ITEMS
63. Put the stick
between the block
and cup.

64. Put the cup to the
right of the stick
and block.
65. Put the cup on the
center of the
tabletop.
66. Put the stick close
to the cup and the
block far awav from
the cup.

67. Put the stick beside
the block.
68. Make the cup lower
than the stick.
69. Put the block to
the left of the
stick and cup.
70. Put the stick over
the block.

71. Put the block in the
middle of the stick
and cup.

72. Put the block
far away from the
stick and the cup
next to the stick.

Score 2 if
Child: A
Places stick in a
direct line between
block and cup.

Places cup to right
of stick and block
at a 90” angle from
self.
Places cup within 4
inches of center of
tabletop.
Places stick touching
or near cup and
positions block at
least twice the
distance stick is to
cup.
Fositions stick along
side of block.
Positions stick on top
of cup; or, holds
stick above cup.
Places block to left
of stick and cup at a
90° angle from self.
Rests stick on top of
block; or, holds
stick directly above
block.
Places block in a
direct line equi
distant between stick
and cup.

Places cup next to
stick and positions
block at least twice
the distance stick is
to cup.

Score 1 if
Child: B
Does A, but varies
position of stick
so stick is either
in front
or in
back of block or
cup.
Does A, but varies
position of cup to
front or back of
stick or block.
Positions cup
midway between any
side of table.

of

Score 0 if
Child: C
Does anything
else other than
A or B.

"

”

"

»
Does A, but varies
position of block
to front or back
of stick or cun.
Holds stick above
block, but varies
position of stick
to any side of
block.
Does A, but block
is not equidistant;
or, does A, but
varies position of
block so block is
either in front of
or in back of
either stick or cup.

"

"

«

"
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APPENDIX F

April 2, 1979
Dear
Enclosed please find a copy of the manual for the national field test version
of the "Hill Performance Test of Selected Positional Concepts". Also enclosed
please find 4 protocols and 5 student demographic information sheets. A brief
description of this test and its development appears in the manual.
Over 60 educational programs serving legally blind children between the ages of
6 and 10 (inclusive) are particiapting in this national field test for the pur
pose of collecting normative data. The American Foundation for the Blind has
given monetary support to this study.
The greatest care has been taken to assure the confidentiality and rights of
human subjects. Code numbers have been assigned to the protocols and student
demographic information sheets.
The test takes approximately 15 minutes to administer. Complete administration
and scoring procedures are contained within the manual. The protocol is on
NCR paper in order to provide you with a copy of each child's test results for
your records.
I would appreciate it if you could administer the enclosed test to some of
your children. Please return the white copy of the protocol and the demographic
information sheet for each child in the self-addressed stamped envelope.
If you have any questions or desire further information please feel free to'con
tact me at (616) 383-1680. The results of this study will be published in the
Journal of Visual Impairment and Blindness in the Fall of 1979.
Finally, as a token of appreciation for your cooperation in this project, please
feel free to keep the test manual.
Thank you very much.
Sincerely,

Everett W. Hill
P.S.

Please return the completed protocols and student demographic information
sheets by May 25, 1979.
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